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CHAPTER ONE: INTRODUCTION

It is often said that math is a ‘universal language.’ However, closer examination
reveals that, in fact, the language associated with math is very complex in its syntax,
structure and semantics (Schleppegrell, 2007). Learning math language can be an
especially complicated and challenging task for English learners (ELs), who are learning
basic social language, academic language, and the mathematical content simultaneously,
all of which are needed in order to make progress in math and participate fully in class
(Spanos, 1993; Kang & Pham, 1995).
Trends over the past eight years on the National Assessment of Educational
Progress (NAEP), a standardized math assessment taken annually by students across the
United States each year, show that English learners have consistently scored twenty
points lower than their non-English learner counterparts (U.S. Department of Education,
2012). Research suggests that in order to help ELs develop their math language, teachers
should provide explicit vocabulary instruction, opportunities to hear comprehensible
input on math content, differentiate lessons and establish scaffolds to support varying
levels of language proficiency, and offer meaningful opportunities for students to
collaborate on and practice math language output (Echevarria, Vogt, & Short, 2008;
Beckman Anthony, 2008).
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In my role as a teacher of English learners, I co-taught reading, social studies and
math with a third grade teacher for three years. In my first year at the school, our EL
subgroup had received lower scores than most other subgroups on the math Minnesota
Comprehensive Assessment (MCA). In our math class, the mainstream teacher and I also
began to notice that the English learners consistently scored below the class average on
formative and summative assessments. We decided to select important vocabulary words
to teach explicitly to the whole class, and provided additional scaffolds for the English
learners (and other students who demonstrated a need), such as supplementary teacher
modeling, partner work, hearing a problem read aloud, and using manipulatives. I
observed that the ELs usually struggled the most with understanding and solving word
problems because of the math language involved, including ‘signal’ words (words that
help you decide which operation to use to solve the problem), multiple meaning words
(words that have different meanings, depending on the context in which they are used),
and academic language functions, such as explaining and justifying, which use language
that contains sequencing words and cause-effect structures.
Once the third grade teacher and I had realized how challenging math language
could be, we began to incorporate mini-lessons on each aspect of math language into our
math instruction: ‘signal’ words, multiple meaning words, the academic language
functions of explaining and justifying. We also noticed that students needed time to
practice their math language in an authentic and meaningful way. I had just been given
an iPad to use as a part of a pilot group of teachers in our building, so the classroom
teacher and I decided to explore ways to use iPads to help our students develop their math

3
language, while also working to solidify their understanding of math vocabulary and
content. This is what led me to explore the use of screencasting applications, or apps that
create a digital recording that captures what the iPad user is doing on the screen, along
with any audio or narration, as tools to help develop and share English learners’ math
language.
Although some research has studied ways to use iPads to support reading
instruction with English learners, very little research has been done on using iPads to
support ELs’ math language development (Demski, 2011). Existing research does show
that the use of apps to share student learning with an audience can help students
understand the importance of clearly explaining and justifying the content through
carefully chosen words and images (Castek & Beach, 2013). In this study, I investigated
screencasting with the iPad app ShowMe (“Learnbat, Inc.”, 2013) as a strategy for
developing the fluency and complexity of English learners’ math language, as well as
their overall understanding of math vocabulary and content.
This chapter begins with a description of math language and the challenges it
poses for English learners. I will then discuss the importance of oral language production
and output. Additionally, I will outline effective uses for technology and screencasting
with English learners. The remainder of this chapter will be dedicated to introducing my
plan of utilizing screencasting apps as tools to develop the fluency and complexity of
English learners’ math language.
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Math Language
Far from a ‘universal language,’ the language associated with math may, at times,
seem like a language all its own. In fact, math language, with all of its complex terms
and vocabulary, along with the varying word meanings, structures and language functions,
has its own register of language (Halliday, 2004). The register of math language is
visible in the specific words that are used, as well as the way clauses are put together,
linked and introduced (Schleppegrell, 2001). Students need an understanding of math
language in order to fully understand, interact with and apply the mathematical content
presented in class (Kang & Pham, 1995).
Teachers can help English learners acquire math language by integrating language
learning and content learning through a Cognitive Academic Language Learning
Approach, or CALLA. The CALLA model is beneficial for English learners because it
focuses on giving students opportunities to develop their fluency in both social and
academic language through practice and output in the context of a specific content area
(Chamot & O’Malley, 1987). The CALLA model also recognizes the importance of
communication goals and teaching English learners the language structures needed to
express academic language functions, such as explain, inform, describe, classify, justify,
analyze, and evaluate. (Chamot & O’Malley, 1987). As English learners develop an
understanding of math language, they will be able to more fully participate in class and
will be better equipped to comprehend the math problems they encounter on homework
and assessments.
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Oral Language Production and Output
There are many facets to language acquisition. Comprehensible input (Krashen,
1981) is an important part of language learning; however, language production and
output (Swain, 2005) are also critical to developing proficiency in another language.
Language production and output refer to the productive language domains of speaking
and writing, in which the learner must be able to use the target language to communicate
a message that others can understand in the way the speaker/writer intended (Swain,
2005). The process of language output is comprised of two aspects: learner can access
(recall and use) the vocabulary that adequately expresses his/her idea, and the learner
uses production strategies to put the words together into meaningful sentences
(VanPatten, 2003, as cited in Beckman Anthony, 2008). This process is critical to the
development of English learners’ oral language proficiency and fluency of oral language
production, which are, in turn, linked to the learners’ literacy skills (Echevarria &
Hasbrouck, 2009).
Because these language production and literacy skills are foundationally
important to an EL’s understanding and participation in each content area, teachers
should provide meaningful and authentic opportunities for students to produce output in
context. As learners communicate in academic contexts, they are pushed to try new
language structures, which help them to recognize areas that need further language
development (Swain, 2005). Strategies such as modeling, explicit vocabulary instruction,
wait time, and collaborative partner/group work are helpful scaffolds that work to
promote students’ oral language production (Echevarria & Hasbrouck, 2009; VanPatten,
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2003, as cited in Beckman Anthony, 2008; Swain, 2005). These strategies are especially
effective for English learners in their math classes (Chapin, O’Connor, & Anderson,
2009; Echevarria & Hasbrouck, 2009). Additionally, using these strategies to increase
learner output supports EL progress toward meeting the National Council of Teachers of
Mathematics (NCTM) Standards. The NCTM standards state that all mathematics
curriculums should provide students with opportunities to communicate about their
mathematical thinking, share their mathematical ideas with an audience, and clearly
explain their mathematical reasoning and problem-solving (2013).
Technology, Screencasting and English Learners
The needs of each English learner should be considered when planning for
effective instruction. Many educational technology tools hold great potential for making
language learning more student-centered and personalized. Mobile devices, such as the
iPod and iPad, can be effectively used to differentiate lesson tasks and provide equitable
access to content (Demski, 2011; Patten & Craig, 2007; Billings & Mathison, 2011).
These technological learning tools have the power to provide “anywhere, anytime”
learning through a variety of apps that foster language development in listening, speaking,
reading and writing (Demski, 2011; Patten & Craig, 2007).
Apps can also serve as effective assessment tools. Screencasting apps, or apps
that create a digital recording that captures what the iPad user is doing on the screen,
along with any audio or narration, provide a quick and easy way to formatively assess a
student’s understanding of specific content and language (Patten & Craig, 2007).
Although screencasting has been primarily used by teachers and librarians to deliver
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content, student-created screencasts are gaining popularity because they offer students an
opportunity to interact in meaningful ways with the content, while also providing an
authentic context for sharing their understanding of content and language through output
(Van Dusen & Otero, 2013; Hoban, 2013). Teachers can scaffold the screencasting
process for English learners by modeling the process, providing storyboards, scripts, or
outlines for students to use, and having students work in collaborative pairs (Franklin &
Peng, 2008).
In math classes, student-created screencasts are often called mathcasts because
they combine mathematics and screencasting (Fahlberg-Stojanovska, Fahlberg, & King,
2008). Mathcasts provide English learners with a structured opportunity to engage in
output-based practice and share their mathematical reasoning with an authentic audience
(Renandya, 2013). Students can share their mathcasts immediately with their teacher,
friends, family, or the world through email, blog posts, and other social media, or they
can watch it again themselves to reflect on their explanation of the content and re-record
if they are not satisfied (Fahlberg-Stojanovska, et al., 2008; McLeod, 2011).
Role of the Researcher
For the past three years, I was an ESL teacher at the elementary school where I
conducted my research. During my time as an ESL teacher at my school, I worked
collaboratively with the third through sixth grade classroom teachers in math, language
arts, and social studies, and I found that I especially loved co-teaching math. I have
always enjoyed math and even took the middle school math Praxis test to become highly
qualified to teach math. The third grade teacher that I worked with also had a passion for

8
math, and we really enjoyed co-planning, co-teaching and reflecting on our lessons
together. During our first year working together, when we began to notice that our ELs
were struggling more than many of our other students in math, we worked hard to plan
and implement interventions and scaffolds that would support our students’ progress in
math.
In our second of year co-teaching math, we became more structured in our math
vocabulary instruction, scaffolding and differentiation. We began to implement the
Frayer model for vocabulary development (Frayer, Frederick, & Klausmeier, 1969), and
our students started to show an interest in math language and math talk. We gained
access to iPads and began exploring ways to use them to help all of our students expand
their math language. By our third year teaching together, the 2012-13 school year, we
had developed a math glossary, which we had copied for each student, with pre-selected
words taken from the math curriculum, MCA math lists, and our own experience. We
had developed content and language objectives for each unit, and we were dedicated to
spending time on math discourse during each math lesson. Additionally, we had
discovered the screencasting app ShowMe (“Learnbat, Inc.”, 2013), and began to use it
regularly to have students create screencasts and tutorials explaining how to solve a math
problem, as well as justifying their answer. Using the iPads and creating screencasts
really seemed to motivate and engage all of our students, especially our ELs. It was
through this experience that I began to wonder if the ELs’ test scores would reflect their
newfound confidence and fluency with math language. This experience is the basis for
my research in exploring the effectiveness of using a screencasting app to develop the
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fluency and complexity of ELs’ math language, and the subsequent impact this has on
their understanding of math vocabulary and content on pre- and post- assessments.
This year, I changed positions and am now working as the technology integration
specialist at my school. In this role, I work with teachers to integrate digital tools and
resources into their lessons that will help make learning more authentic, personalized, and
collaborative. The third grade teacher and I modeled and co-taught the screencasting and
iPad portions of the lesson together; however, she did all of the content and language
instruction based on the structure we developed and implemented over the past three
years.
I see the potential for screencasting apps and iPads, as well as other mobile
devices, to serve as effective tools for personalizing students’ language learning because
they offer anywhere, anytime learning that can be tailored to meet each student’s
language development needs. Additionally, student-created screencasts in which the
learner explains his/her mathematical reasoning and justifies his/her answers can be used
as assessments of the student’s understanding of the vocabulary and content. This
practice aligns with the research, which says that in order to improve instruction,
assessments should focus on explaining and critical thinking instead of memorizing and
recalling information (Stuckey, 2012). Research by Castek and Beach (2013) also shows
how the use of apps to share student learning with an audience can help students
understand the importance of clearly explaining and justifying the content through
carefully chosen language and images. Screencasting also shifts instruction from teachercentered to learner-centered, and provides ample opportunities for student reflection and
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peer response. The use of screencasting apps to develop ELs’ math language perfectly
combines my passions of integrating educational technology and supporting language
learning.
Guiding Questions
This study aimed to examine the effectiveness of student-created screencasts as a
tool for developing the fluency and complexity of ELs’ math language. The research
questions addressed by this study include
● Are student-created screencasts effective tools for developing the fluency and
complexity of 3rd grade English learners’ math language?
● Does the process of creating a screencast seem to have an effect on English
learners’ understanding of specific math vocabulary and content?
● Do students score better on their math post-assessments when they have used
more explaining and justifying language functions in their screencasts?
Summary
In this chapter, I have outlined the importance of providing meaningful
opportunities for English learners’ to practice and share their developing math language
through oral language production, or output. I have described the role screencasting apps
could play in offering students an authentic audience with whom to share their
mathematical reasoning. In addition, I cited research that demonstrates the importance of
the academic language functions of explaining and justifying as a part of language
development and math learning. I briefly introduced the context of the study, as well as
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my role, background and experiences. In Chapter Two, I provide a review of the
literature relevant to the challenges math language poses for English learners, the
importance of oral language production and output for language acquisition, and the role
of technology and screencasting with English learners. Chapter Three includes a
description of the research design and methodology that guide this study. Chapter Four
presents the results of this study. In Chapter Five, I reflect on the data collected. I also
discuss the limitations of the study, implications for teachers who support English
learners’ academic language development, and recommendations for further research.
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CHAPTER TWO: LITERATURE REVIEW

The purpose of this study was to investigate the following research questions
•

Are student-created screencasts effective tools for developing the fluency and
complexity of 3rd grade English learners’ math language?

•

Does the process of creating a screencast seem to have an effect on English
learners’ understanding of specific math vocabulary and content?

•

Do students score better on their math post-assessments when they have used
more explaining and justifying language functions in their screencasts?
After using screencasting and iPads with English learners in a co-taught math

class last year, I noticed that the process of screencasting seemed to increase students’
confidence in talking about math and their mathematical reasoning. I wondered if
screencasting could also support the development of English learners’ math language in
terms of fluency and complexity, and if students’ understanding of math vocabulary and
content would increase through the process of screencasting. Through this research, I
hoped to find that providing English learners with meaningful opportunities to practice
and share their math language through screencasting on iPads made a meaningful
difference in the development of their math language fluency and complexity, as well as
in their understanding of math vocabulary and content. For the purposes of this study,
fluency is defined as “the production of language in real time without undue pausing or
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hesitation,” and complexity is defined as “the extent to which learners produce elaborated
language,” (Ellis & Barkhuizen, 2005, p.139).
This chapter presents an overview of math language, including the challenges it
presents to English learners and some effective strategies for its teaching and learning. It
goes on to discuss the importance of language production and output in second language
acquisition. This chapter also describes the research on using technology with English
learners, specifically focusing on mobile devices and screencasting. Finally, the need to
provide English learners with authentic and meaningful opportunities to practice math
language and share their mathematical reasoning is addressed.
Math Language and English Learners
At times, it has been said that math is a ‘universal language’ since it is comprised
of numbers and symbols. However, as soon as one reads an equation aloud, the language
of math becomes readily apparent.
P = (l + w) x 2
“Perimeter is the sum of the length and the width, times two.”

Math language is actually very complex, not only in regard to the technical terms and
vocabulary, but also in respect to the style, meanings and language functions involved
(Halliday, 2004). Math language involves a highly specialized register of language,
including its own syntax and terminology (Langeness, 2011; Kang & Pham, 1995).
Language registers vary depending upon the context in which they are used and the
features associated with each register are determined by the “functional purposes” of each
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context (Schleppegrell, 2001, p.432). The language of math also involves many words
that have varying meanings, depending on the context in which they are used (for
example, table, figure, plot, difference, product) (Zwiers, 2008, p.94). For English
learners who are simultaneously learning academic content and the math language that is
a part of it, the challenges can be overwhelming. Students need to develop an
understanding of the language of math in order to be successful with mathematics (Kang
& Pham, 1995). The 2012 scores on the NAEP demonstrate that there is a consistent
achievement gap of approximately 20 points between English learners and non-English
learners’ NAEP math scores at age 9 in the United States (Table 1) (U.S. Department of
Education). This difference clearly presents the need for math instruction that focuses
not only on the mathematical content, but also the mathematical language necessary to
fully comprehend each concept.
Table 1
Average scale scores for long-trend mathematics, age 9 by status as English Language
Learner (ELL), 2 categories, year and jurisdiction: 2012, 2008, 2004
ELL
Year Jurisdiction
2012
2008
2004

National
National
National

Avg. Scale
Score
225
224
222

Standard
Error
(1.3)
(1.7)
(1.7)

Not ELL
Avg. Scale
Standard
Score
Error
247
(1.1)
245
(0.9)
241
(0.9)

From: NAEP Math Score Comparison between ELL and Non-ELL students, age 9 (U.S. Dept. of Ed, 2012)

The terms that make up this academic language are often called brick and mortar terms,
or content-specific vocabulary and general academic terms, respectively (Zwiers, 2008;
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Molina, 2012). An understanding of both brick and mortar terms is necessary in order for
a learner to be able to communicate or comprehend a complex academic concept.
Language functions and math language
Because students come to school with varying knowledge of specific academic
registers, and because knowledge and use of registers is necessary for success in various
contexts, it is important to teach students the language expectations necessary to
communicate in each register (Schleppegrell, 2001). CALLA, or the Cognitive
Academic Language Learning Approach, aims to integrate language learning and content
learning to help English learners simultaneously develop their communicative and
academic language skills (Chamot & O’Malley, 1987). Through the use of the CALLA
model, students are given ample opportunities to practice the target language structures in
academic contexts to assist them in becoming more fluent in each academic register
(Chamot & O’Malley, 1987).
According to Chamot and O’Malley (1996), language use is driven by
communication goals. In a math class, for example, students’ communication would be
focused around the goals of explaining their problem-solving process and justifying their
mathematical reasoning. The specific kinds of language used for academic purposes
include explaining, informing, describing, classifying, justifying, analyzing, evaluating,
etc., are called academic language functions (Chamot & O’Malley, 1987). In
mathematics, language functions are not only important for students to understand
because of the need to explain their own thinking and reasoning, but also because
teachers use academic language functions and math language while modeling and
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explaining math concepts (Zwiers, 2008; Molina, 2012). If students are unable to
understand and/or use academic language functions, they will not be able to comprehend
math language, but they will also be unable to explain their mathematical processes using
explicit language. As ELs develop an understanding of the structures, vocabulary and
language functions used in math, it is important for them to have an opportunity to
practice and apply these aspects of math language in context (Chamot & O’Malley, 1987;
Chamot & O’Malley, 1996).
The Importance of Oral Language Production and Output for English Learners
Language production is recognized as an integral part of language learning
(Swain, 2005). While the receptive domains and tasks of listening, reading, and
comprehension are very important in the acquisition of language, the productive domains
and tasks of speaking, writing and explaining allow learners to demonstrate their learning
so that it can be most easily seen and assessed (Beckman Anthony, 2008). According to
Van Patten (2003), (as cited in Beckman Anthony, 2008), in addition to being a language
product, output is also now considered a language process, which allows learners to
access (recall and use) the vocabulary needed to express an idea and which helps learners
use production strategies to put words together into meaningful sentences. These
production strategies push learners to try new language structures in their output, which
leads to further language development (Swain, 2005).
Research shows that there is a clear relationship between English learners’ oral
language proficiency, literacy skills, and fluency of language production (Renandya,
2013; Echevarria & Hasbrouck, 2009). These literacy and oral language skills provide
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the foundation for ELs’ understanding and meaningful participation in nearly every
subject area (Echevarria, Vogt, & Short, 2008).
Classroom strategies for increasing EL output
Strategies for increasing learner output require some re-thinking of ‘traditional’
classroom teaching and learning. Molina discusses the ‘traditional’ classroom
experience as possessing the following characteristics: “lecture-based instruction, passive
students, repeated drill and practice, memorization of facts and procedures, emphasis on
answers rather than explanation (2012, p.21).” Research shows that in a traditional
model, the teacher does the majority of the talking (Echevarria, et al., 2008; Kagan, 1995).
In order to increase learner output opportunities in the classroom, teachers should provide
explicit instruction of critical vocabulary words and should model the use and meaning of
the words in the context of the lesson (Echevarria & Hasbrouck, 2009; Beckman Anthony,
2008). Providing students with access to the vocabulary words and their meanings in
context acts as a scaffold to help support English learners’ output (Echevarria &
Hasbrouck, 2009). Another important classroom scaffold that helps to promote student
output is giving students time to discuss ideas in collaborative groups or to talk through a
question and answer with a partner (VanPatten, 2003, as cited in Beckman Anthony,
2008; Swain, 2005.)
Output in math class: Math discourse
“If you don’t use it, you lose it” (Molina, 2012). This adage holds true for learner
acquisition of the specialized vocabulary and specific language functions of math.
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Students need meaningful opportunities to practice both the content and language specific
to math in order to participate fully in math class (Molina, 2012; Kang & Pham, 1995).
“Talking through problems helps students to gradually ‘become comfortable listening to
and understanding math language’” (Spanos, et al., as cited in Kang & Pham, 1995, p. 9).
The National Council of Teachers of Mathematics Standards also contain benchmarks
that require math curricula to enable students to use communication to organize their
mathematical thinking, share their mathematical ideas with an audience, explain
mathematical reasoning clearly (2013).
Small group or partner work are two effective methods of carrying out math talk,
because they allow students to articulate their mathematical reasoning, ask and answer
questions, discuss possible outcomes, and reflect on their thinking (Kang & Pham, 1995).
Writing in math class is another effective way to encourage the development of math
language, because it provides another context for learners to explain, reflect upon and
develop their problem solving strategies (Kang & Pham, 1995). Teacher modeling of
math language and problem solving is another crucial aspect in the development of
English learners’ math language development, because students are able to see the
process they should follow, and how the language is used in context (Kang & Pham,
1995).
Technology and English Learners
With constant advances in technology and increasing access to personal electronic
devices, it is fitting that tools in the field of educational technology be integrated to help
personalize language learning for English learners. Shifting language learning to a more
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student-centered approach through the use of personal electronic devices can help
English learners establish a sense of identity in the target language, as well as empower
learners to learn at their own pace and add relevance through contextual integration of
language and content (Patten & Craig, 2007).
Mobile devices, such as the iPod or the iPad, are ideal tools for personalizing
learning for ELs because they can be utilized for differentiation by tailoring tasks to meet
students’ individual learning needs and ensuring equitable access to academic content
(Demski, 2011; Patten & Craig, 2007; Billings & Mathison, 2011). These devices are an
effective medium for activities that involve collaboration, game-based learning, selfassessment, and authentic opportunities for sharing and interacting about learning, and all
four language domains: listening, speaking, reading and writing (Demski, 2011; Patten &
Craig, 2007).
Mobile devices are also effective when used as a vehicle for assessment because
they can both provide students with input or they can provide students with an
opportunity to share output (Billings & Mathison, 2011). One example of using a mobile
device for output-based assessment is allowing students to produce a written or spoken
(and recorded) project on the device, which is emailed immediately to his or her teacher,
who can then review the student’s work and provide immediate feedback (Demski, 2011).
Additionally, research shows that the integration of technology in the classroom
motivates students in their learning (Demski, 2011; Patten & Craig, 2007; Billings &
Mathison, 2011).
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Screencasting, math, and English learners
One digital tool that effectively engages students across content areas and serves
as a valuable strategy for formative and self-assessment is screencasting. A screencast is
a digital recording that captures what an iPad or computer user is doing on the screen, as
well as any audio, such as voice narration, during the length of the recording (Sugar,
Brown, & Luterbach, 2010). Screencasting has been used by teachers and library media
specialists to create and share video tutorials with students (Sugar, et al., 2010). Teachercreated screencasts naturally differentiate by providing learners with the power to watch,
re-watch, pause, rewind, or fast-forward the tutorial to quickly find the information they
need in the screencast (Patten & Craig, 2007).
However, screencasts are also increasingly being created by students as a way to
share their knowledge and understanding on a topic (Castek & Beach, 2013; FahlbergStojanovska, Fahlberg, & King, 2008). Student-created screencasts provide the
opportunity for all students to interact in meaningful ways with the content, while also
giving them an authentic context to practice and share the academic language associated
with explaining and justifying the content (Van Dusen & Otero, 2013; Hoban, 2013).
Students who create their own screencasts have the opportunity to “learn by doing” and
thus, gain a deeper understanding of the content they are explaining (Croft, Duah, &
Loch, 2013). This is especially important for English learners, as their development of
content and language understanding is not only dependent on exposure to comprehensible
input (Krashen, 1981), but also on meaningful opportunities to produce and share output
(Swain, 2005). Additionally, research shows that a strong relationship exists between
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oral language proficiency and literacy, which is important in every content area (August
& Shanahan, 2006).
These digital recordings can be easily and quickly created with many different
kinds of technology and software, including Jing, a free download from Camtasia for
computers, Screencast-o-matic, a free web-based screencasting site for computer users,
ShowMe (“Learnbat, Inc.”, 2013), a free screencasting app for iPads, which includes an
online community, and ScreenChomp (“TechSmith Corporation”, 2013), a free
screencasting app for iPads (Castek & Beach, 2013).
Mathcasts. Student-created screencasts in the area of math, called mathcasts, are
gaining popularity in education as their potential for providing a window into student
understanding is recognized (Fahlberg-Stojanovska, et al., 2008). In many traditional
math classes, teacher talk dominates most of the output during a lesson (Stuckey, 2012).
However, English learners need structured opportunities for output-based practice in
order to develop their academic language fluency (Renandya, 2013; Echevarria &
Hasbrouck, 2009). When students create mathcasts, they are given the opportunity to
voice their own mathematical ideas by developing, organizing, explaining and justifying
their problem-solving processes and reasoning (Stuckey, 2012). In prior studies
involving undergraduate students, students who created screencasts spent additional time
studying the content to better understand it and be able to correctly and accurately explain
the content in their screencasts (Croft, et al., 2013).
In order to scaffold students’ creation of mathcasts, it is important that teachers
provide storyboards, scripts or outlines for student use (Franklin & Peng, 2008). These
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scaffolds can also be differentiated to include more or less language support, depending
on the language development needs of each student. As the ELs’ experience with
mathcasts and math language expands, teachers can provide scaffolds with less and less
language support to gradually release the linguistic responsibility to the learners
(Echevarria & Hasbrouck, 2009).
Mathcasts promote student collaboration and peer-to-peer learning while also
giving students an opportunity to self-assess and reflect on their ideas and problemsolving process before sharing (Fahlberg-Stojanovska, et al., 2008; McLeod, 2011).
These digital recordings can be created by students working in collaborative pairs, in
which one acts as the interviewer and the other the problem-solver (McLeod, 2011), or
they can be created by individual students who then collaborate through their interaction
with one another’s finished screencasts (Stuckey, 2012; Castek & Beach, 2013).
Collaboration and peer dialogue provide English learners with additional opportunities to
co-construct meaning and hear and practice math language (Echevarria & Hasbrouck,
2009). Because mathcasts are visible immediately when shared, students can watch,
reflect upon, and even comment on one another’s problem-solving steps, explanations
and justifications (McLeod, 2011).
The Gap
As described in this chapter, math is far from a ‘universal language.’ Learning
the language and register associated with math is a complicated task for English learners,
but is necessary if students are to understand the content and participate fully in class
(Kang & Pham, 1995). The research I have reviewed suggests that in order for ELs to
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acquire math language, they need to be provided with ample opportunities to practice
math language in meaningful ways. There is additional research involving middle school,
high school and undergraduate students that shows that technology, including mobile
devices and screencasting by students, can help motivate and engage students in science,
language arts and math (Van Dusen & Otero, 2013; Castek & Beach, 2013; Croft, et al.,
2013). These studies were directed at general groups of secondary and post-secondary
students, without specifically focusing on English learners. Very little research exists in
the area of screencasts with English learners, and no research that I am aware of has been
done on using student-created screencasts with third-grade English learners to develop
their math language. My research seeks to address the gap in previous studies on the use
of student-created screencasts using iPads to develop the fluency and complexity of
English learners’ math language.
Research Questions
This study aimed to examine the effectiveness of student-created screencasts as a
tool for developing the fluency and complexity of ELs’ math language. The research
questions addressed by this study include
● Are student-created screencasts effective tools for developing the fluency and
complexity of 3rd grade English learners’ math language?
● Does the process of creating a screencast seem to have an effect on English
learners’ understanding of specific math vocabulary and content?
● Do students score better on their math post-assessments when they have used
more explaining and justifying language functions in their screencasts?
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Summary
In this chapter, I have presented information on the register and language
functions associated with math, as well as the challenges that these pose for English
learners. I have discussed a model for integrating language and content learning in the
classroom and have outlined the importance of oral language production and output for
English learners. I have included information on math discourse in the classroom, and
have provided information on using technology and screencasting to support English
learners’ language development. Finally, I discussed the need for further research on
using student-created screencasts with English learners to develop their math language.
Chapter Three gives a detailed account of my research methodology for this case
study. I will provide information on the participants, setting, data collection tools, and
timeline for this study.
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CHAPTER THREE: METHODOLOGY

This study was designed to explore the effectiveness of using the screencasting
app ShowMe (“Learnbat, Inc.”, 2013) as a tool for developing English learners’ math
language. I investigated the effects of student-created screencasts on the fluency and
complexity of English learners’ math language. I was also interested to see if a
relationship existed between these screencasts, which focused on explaining problem
solving steps and justifying answers, and the English learners’ understanding of the math
vocabulary and content.
This study sought to answer the following questions:
● Are student-created screencasts effective tools for developing the fluency and
complexity of 3rd grade English learners’ math language?
● Does the process of creating a screencast seem to have an effect on English
learners’ understanding of specific math vocabulary and content?
● Do students score better on their math post-assessments when they have used
more explaining and justifying language functions in their screencasts?
Overview of the Chapter
This chapter describes the methods used to conduct the research and gather data
in this study. First, I will provide a description of the mixed methods research paradigm
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used in this study. Then, I will explain the data collection techniques and research
procedures. Finally, I will present the data analysis methods.
Mixed Methods Research Design
This study was conducted using a mixed methods paradigm, which includes both
quantitative and qualitative data collection. According to Dörnyei (2007), mixed
methods research provides the researcher with the opportunity to combine the descriptive
data of qualitative research with the objective, number-driven data of quantitative
research. Mixed methods research can provide a more well-rounded analysis of a
complex issue through the combination of qualitative and quantitative methods of data
collection and analysis: “words can be used to add meaning to numbers and numbers can
be used to add precision to words” (Dörnyei, 2007, p.46).
The qualitative paradigm was used in this study through the analysis of
participants’ screencasts, as well as in the use of a case study model. Qualitative studies
are characterized by observations, language samples, individual or small group case
studies, and a more subjective interpretation of data, as opposed to the statistical
approach used in quantitative studies (Mackey & Gass, 2005). In this study, learner
language samples were collected via screencast recordings, and were analyzed for
fluency and complexity.
This study was conducted through a case study of six English learners and the
development of the fluency and complexity of their math language through recorded
screencasts using the iPad app ShowMe (“Learnbat, Inc.”, 2013). A case study is the best
fit for this study because I focused on the screencasting and math language fluency and
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complexity of six ELs over a three-month period of time. Case studies are used to
provide a holistic view of a language-learning context and a specific group of learners
over an extended period of time (Mackey & Gass, 2005). This study sought to explore
the effects of screencasting on the development of fluency and complexity in six English
learners’ math language, as well as the possible impacts on the ELs’ understanding of
math content and vocabulary. The findings from this study were not used to make
general statements about the relationship between screencasting and the development of
all English learners’ math language because I only saw results from six ELs over a
relatively short period of time. However, this study does provide other educators with a
framework for utilizing screencasting and iPads to foster effective and authentic math
talk with their students.
The quantitative paradigm was used in this study to look at the differences
between students’ scores on identical pre- and post- tests, as well as any relationship the
scores might have had with higher occurrences of the academic language functions for
explaining and justifying in students’ screencasts. Quantitative studies are characterized
by their focus on ‘hard’, replicable data that is obtained through controlled, outcomeoriented measures, and statistically analyzed to determine whether the researcher’s
original hypothesis was correct (Mackey & Gass, 2005).
I gathered data every two weeks from January 10-March 28, 2014 using studentrecorded screencasts and scores on identical pre- and post- math unit assessments. I was
the only researcher in this study; however, I worked collaboratively with the third grade
classroom teacher, who provided the math instruction. I chose to work with this third
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grade teacher and the ELs in her class because she and I worked together last year to
design and test a math language focused screencasting program, which served as my pilot
study for this current study.
Data Collection
Participants
The participants for this study consisted of six third grade English learners. Since
the third grade teacher and I already piloted using screencasting on the iPads to develop
math language with her class last year, I decided to limit my recruitment of participants
for my study to the EL students in her class this school year. Of the six participants, three
were Hmong, two were Vietnamese, and one was Liberian. The composite English
language proficiency score according to WiDA, or the World-Class Instructional Design
and Assessment consortium, was a level 3 for three of the students, and a level 5 for three
of the students, as shown in Table 2 (WiDA, 2013).
Table 2
WiDA Language Proficiency Scores by Student (WiDA, 2013)

Student A
Student B
Student C
Student E
Student K
Student Y

Listening
3
3
6
5.6
6
5

Speaking
4
6
3.2
3.9
3.8
2.8

Reading
3
4
6
5.8
6
4.1

Writing
3
3
3.4
5
3.1
3.1

Composite
3
3.8
5
5.2
5.9
3.5
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Table 3:
Performance Definitions by WiDA Proficiency Level (WiDA, 2013)
WiDA
Proficiency Level

Level 3

Level 5

Performance Definitions
Students can process, understand, and use…
• general and some specific content language
• expanded sentences in oral interaction or written
paragraphs
• oral or written language with phonological, syntactic,
or semantic errors that may impede the communication,
but retain much of its meaning, when presented with
oral or written, narrative, or expository descriptions
with sensory, graphic, or interactive support
• specialized or technical language of the content areas
• a variety of sentence lengths of varying linguistic
complexity in extended oral or written discourse,
including stories, essays, or reports
• a variety of sentence lengths of varying linguistic
complexity in extended oral or written discourse,
including stories, essays, or reports

I worked collaboratively with the third grade classroom teacher once every two weeks to
model, instruct and guide the entire third grade math class on the use of the iPad app
ShowMe (“Learnbat, Inc.”, 2013) and to create screencasts and explain and justify the
process they use to solve math problems.
Setting
This study took place in a public elementary school in a suburb in the upper
Midwest. This school is a magnet school, which focuses on science, technology,
engineering and math. The school has about 730 students, 68 of whom are English
learners. The school is about 50% students of color, and about 30% free and reduced
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lunch. Because of the magnet program, students need to submit an application and be
chosen in a lottery to attend the school.
Data Collection Technique 1: Qualitative
The primary technique that was used for data collection in this study was
collection of learner language samples (Ellis & Barkhuizen, 2005, p. 21). Language
samples are seen as a valuable data source because they serve as evidence of L2
acquisition (Ellis & Barkhuizen, 2005, p.9). The language samples were collected using
the iPad app ShowMe (“Learnbat, Inc.”, 2013), which is a recordable whiteboard app that
is used for creating and recording screencasts to share ideas and tutorials by recording the
student’s voice and any visuals or writing on the screen (Castek & Beach, 2013). The
topic of these language samples was the description of problem-solving steps taken by
the student to solve a given math problem from the current unit. Teachers modeled and
guided students in the use of the iPad app, and screencasting scripts with sentence starters
were provided to students as scaffolds for the screencasting process (Appendix A). The
screencasts were transcribed and the transcriptions, in conjunction with the screencasts,
were analyzed for fluency and complexity using linguistic analysis using a self-designed
data collection sheet (Appendix B).
Ellis and Barkhuizen (2005, p.148) suggest using multiple criteria to measure
fluency and complexity, since “different measures can produce different results.” The
following criteria were used to measure fluency, or “the production of language in real
time without undue pausing or hesitation” (Ellis & Barkhuizen, 2005, p.148): false starts,
repetitions, pauses/hesitations, words per minute (Ellis & Barkhuizen, 2005, p.148).
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False starts and hesitations are classified as hesitation phenomena by Ellis and
Barkhuizen (2005). False starts are defined by Ellis & Barkhuizen (2005) on page 148 as
“an utterance that is begun and then either abandoned altogether or reformulated in some
way.” Repetitions are defined as utterances in which “the speaker repeats previously
produced speech” (Ellis & Barkhuizen, 2005, p.148). The other measures of fluency in
this study, including pauses / hesitations and number or words per minute are classified
as temporal variables, according to Ellis and Barkhuizen (2005). Pauses / hesitations
refers to the total number of “filled and unfilled pauses” in an utterance (Robinson, Ting,
and Unwin, 1995, as cited in Ellis & Barkhuizen, 2005, p.157). In this study, a pause or
hesitation longer than one second was counted. All pauses and hesitations longer than one
second were counted, even if they seemed to occur during a time when the participant
was drawing out an idea on the screencast. Together, false starts, repetitions, and pauses
/ hesitations were labeled as disfluencies, and they counted negatively towards a student’s
overall fluency. Disfluencies were subtracted from the total number of words per minute
to arrive at one measurement of fluency of a student’s language sample. The total words
attempted by the student in the screencast were also counted, and the total disfluencies
were then divided by the total words attempted to arrive at the percent of disfluencies in
the language sample, which was used as the other indicator of fluency.
The complexity of the participants’ language samples, or “the extent to which
learners produce elaborated language” (Ellis & Barkhuizen, 2005, p.139), were measured
in this study using the following criteria: number of math vocabulary words, frequency of
explaining function, and frequency of justifying function (Ellis & Barkhuizen, 2005, p.
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153). The grammatical measure that was used to measure complexity involved the total
number of math vocabulary words used in the speaker’s sample (Ellis & Barkhuizen,
2005). Math vocabulary words with the same base, such as “add” and “adding”, were
only counted as one word. The other two measures, the frequency of the explaining and
justifying functions, are used because they help to demonstrate “evidence of a
sophisticated knowledge of the conventions of a particular type of discourse” (Ellis &
Barkhuizen, 2005, p.154). Each occurrence of an explaining and/or justifying function
was counted, including those words that were repeated more than one time in the
language sample.
Data Collection Technique 2: Quantitative
The other technique used in this study for data collection was the use of pre- and
post- assessments. This technique shows evidence of the amount of progress a student
makes in their understanding of the assessment contents, and also allows the researcher to
see immediate results of the treatments (Mackey & Gass, 2005). The assessments were
written by the researcher and the third grade teacher, based on the math curriculum, Math
Expressions (Fuson, 2009), and covered both mathematical concepts as well as
vocabulary introduced in the math unit. The pre- and post- assessment for each unit
contained identical questions to ensure comparability of the students’ scores from the preto the post- assessment (Mackey & Gass, 2005). The participants’ pre- and postassessment scores were compared to see if progress was made in understanding of the
mathematical concepts and vocabulary during the unit. The assessments were given both
during units in which screencasting was used and units where screencasting was not used.
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This helped to show whether screencasting seemed to have an effect on student
understanding of the unit’s mathematical concepts and vocabulary. A sample of each
unit’s pre- /post- assessment has been included in Appendix D.
Procedure
Participants
The participants in this study were identified as English learners according to the
district’s EL testing coordinators, who used either the IDEA Proficiency Test (IPT)
(Ballard & Tighe, 2011) or the Measure of Developing English Language (MODEL)
(WIDA, 2011) to qualify students for the EL program. The participants were six 3rd
grade EL students: two boys and four girls, of Hmong, Vietnamese and Liberian
backgrounds. The students’ language proficiencies ranged from low intermediate to
advanced in the modalities of listening, speaking, reading, and writing however, all of the
students’ speaking proficiencies were at an intermediate level. The six participants are in
the same third grade class, and received one hour of math instruction daily from their
homeroom teacher, together with the rest of their class. The entire class took pre- and
post- math unit assessments from the math curriculum, Math Expressions, and also
utilized iPads to record screencasts during math class once every two weeks. However,
only the participants’ screencasts and pre- and post- assessments were reviewed by the
researcher from January 14-March 28, 2014 for the purpose of this study.
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Pilot Study
During the 2012-13 school year, the third grade teacher and I developed a
program for using the iPad apps ShowMe (“Learnbat, Inc.”, 2013) and ScreenChomp
(“TechSmith Corporation”, 2013) to develop our students’ math language. I used five EL
students’ screencasts from March, 2013 to conduct an initial pilot study on the fluency
and complexity of their math language. The pilot study students’ WiDA English
proficiency levels are shown in Table 4. Unfortunately, I do not have enough pilot study
data to trace each of these students’ fluency and complexity over time, nor do I have preand post- test data from each student. I did have enough data to compare one student’s
screencasts from October, 2012 and March, 2013. I was also able to compare each
student’s fluency and complexity on their March, 2013 screencast with the other ELs’
screencast data. Please note that all student names listed are pseudonyms to protect the
students’ confidentiality.
Table 4
Pilot Study WiDA Student Proficiency Levels (WiDA, 2013)
Student

Listening Speaking Reading Writing

Amina

5

2

3

4

GaoShoua

5

3

5

4

Liem

5

3

5

3

Miguel

5

2

5

4

Richard

5

3

5

4
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Pilot Study Results
Looking at the five third-grade ELs’ screencasts from March, 2013 on the topic of
fractions, the results from the pilot study on fluency and complexity of math language
seem to show that fluency varied more among students than complexity. I determined
this by looking at the ranges in each data criterion (see Table 5). One possible reason that
there was less variation in the complexity of language could be that the students’
screencasting scripts contained sentence starters that prompted them to use the explaining
and justifying function.
The largest difference among students occurred in the number of syllables per
minute, with the greatest being 157 (Miguel), and the fewest being 83 (GaoShoua).
There was also a large amount of variability in the number of words per minute among
students. The most words per minute were 132 (Miguel), and the fewest were 72
(GaoShoua). It is important to note that when counting words or syllables per minute, I
did not include in the count any false starts, repetitions, or hesitations. When comparing
these two students’ fluency using the remaining criteria, GaoShoua had more pauses and
hesitations (9), while Miguel did not have any. Miguel had more repetitions (6), and
GaoShoua had only two. Both Miguel and GaoShoua had two false starts. In terms of
complexity, GaoShoua’s screencast contained less complex math language than Miguel’s.
What is interesting to note in the comparison of these two ELs is that Miguel has an
ACCESS speaking score of two, while GaoShoua has a score of three. I would have
liked to see their pre- and post- fractions assessments to see if Miguel’s higher levels of
fluency and complexity corresponded with higher scores on the assessments.
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Table 5
Screencast Data Topic: Fractions. Screencast Date: March, 2013

Student

False
starts

Repetition

# Pauses/
Hesitations

# Words
/ min

# Syllables
/ min

# Verbs

# of
Verb
forms

Freq of
Explaining
function

Freq of
Justifying
function

Amina

4

0

3

115

150

25

3

5

3

Gao
Shoua

2

2

9

72

83

16

3

4

1

Liem

3

1

8

90

120

13

4

5

1

Miguel

2

6

0

132

157

27

4

5

2

Richard

6

2

1

112

141

20

4

4

3
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I was able to analyze one of GaoShoua’s screencasts from October, 2012 and
compare her fluency and complexity at that time with her March, 2013 screencast (see
Table 6). I found that her number of words spoken per minute increased greatly from
October, 2012, when it was 57 wpm, to March, 2013, when it was 72 wpm. She had
more pauses and hesitations in her March, 2013 screencast; however, the content of the
screencasts was also very different: October, 2012: characteristics of parallelograms;
March, 2013: how to solve a fraction problem. She also greatly increased the number of
verbs and explaining functions she used in her screencasts from October to March. It is
interesting to note that although some areas of GaoShoua’s fluency showed large gains
over time, such as the number of pauses and hesitations and the number of words per
minute, other areas did not change at all, like false starts and repetition. On the other
hand, each criterion that focuses on language complexity increased from October to
March, which could suggest that her language became more complex over time.
I believe there were several factors that could have caused this. GaoShoua is a
very shy student, so she did not often engage in math discussions with other students.
Therefore, she did not have as much of a chance to develop her math language fluency.
The increase in the complexity of her math language could be a demonstration of her
increased understanding of various math terms and phrases, as well as of the concepts
they describe. While she is confident in the meaning of many math-specific words and
phrases, she does not often practice them, so her math language complexity may show
more of an increase than her fluency.
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Table 6
Comparison of GaoShoua’s Screencast Data from Oct., 2012 and March, 2013
#
#
# of
Freq of
Freq of
Screencast False
# Pauses/
#
Repetition
Words Syllables
Verb Explaining Justifying
starts
Hesitations
Verbs
date
/ min
/ min
forms function
function
October,
2
2
5
57
96
7
1
0
0
Parallelograms
2012
March,
2
2
9
72
83
16
3
4
1
Fractions
2013
Screencast
topic
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The data and results from this pilot study have provided me with some valuable
insight that I will apply to my current study. First, I will conduct my study over the
course of about three months to observe changes in participants’ math language fluency
and complexity over time. Additionally, I will keep detailed records of each participant’s
pre-assessment and post-assessment scores together with their math language fluency and
complexity in order to allow for observation of possible patterns.
Materials
This research study took place from January 14-March 28, 2014 and collected
student data at scheduled intervals using the following tools: math unit pre- and postassessments, and learner math language samples via student-created screencasts with the
free iPad app ShowMe (“Learnbat, Inc.”, 2013). Participants received math instruction
from their classroom teacher using Math Expressions (Fuson, 2009) third grade
curriculum as well as through Kim Sutton’s 10 Block Schedule for Math Fact Fluency
(Sutton, 2010). Participants received math vocabulary instruction using a math glossary
co-created by the third grade teacher and myself, which was based on high-frequency
third grade math vocabulary found on the Minnesota 3rd grade MCA III Teacher
Reflection Form (Minnesota Council of Teachers of Mathematics, 2013) and within the
Math Expressions curriculum. The researcher and classroom teacher modeled
screencasting and provided screencasting scripts with sentence starters to help guide the
students on what to say in their screencasts. The teacher gave the students a choice of a
few math problems from the unit, and the students solved the problem, filled out the
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script using their math reasoning for the problem, and recorded their screencast using the
iPad and the ShowMe app (“Learnbat, Inc.”, 2013).
Pre-Assessment and Post-Assessment (Appendix D)
To help measure the participants’ growth and progress on their understanding of
math vocabulary and content, the ELs were given a pre-assessment at the beginning of
each math unit from January 10-March 28, 2014. The pre-assessments were developed
with content similar to the Math Expressions (Fuson, 2009) third grade curriculum. The
post-assessments were identical to the pre-assessments and were given after students
received instruction on the math vocabulary and content, and had a chance to practice
them and share their understanding through a student-created screencast. The pre- and
post-assessment scores were compared to measure growth and progress made during the
unit. Pre- and post-assessments were given for all units, even those for which
screencasting is not one of the strategies used. The data for the units without
screencasting were considered during data analysis to help draw conclusions about
whether screencasting could be a useful strategy to help English learners develop their
understanding of math vocabulary and content.
Screencasting with the iPad app ShowMe
Using the data collection technique of learner language samples, I collected the
math language data on each of the six English learners through the screencasts
themselves, which the students shared with the third grade teacher and me once every
two weeks during the study. I transcribed the screencasts to analyze them for fluency and
complexity, while preserving the students’ anonymity. I created a data collection sheet
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(Appendix B), based on data collection strategies I read about in similar studies, and used
the following criteria for the analysis of the fluency and complexity of each EL’s math
language:
Table 7
Criteria for determining fluency and complexity of learner language samples
Fluency
● false starts
● repetitions
● pauses/hesitations
(longer than one
second)
● number of words per
minute

Complexity
● number of math vocabulary
● frequency of explaining function
(sequencing words)
● frequency of justifying function (I know
my answer is correct because...check my
answer...proof)

Data Analysis
The learner language samples (screencasts) were transcribed and analyzed for
fluency and complexity using the data sheet designed by the researcher. The data for
each student in each area of fluency and complexity were then noted in a table. The preand post- assessments for each student were scored with a percentage out of 100 to show
the points earned in comparison to the total points possible, and students’ progress (or
decline) from pre- to post- assessment was noted. These data for each student were
compared with their screencast data from the corresponding math unit to see if an
apparent relationship existed between the student’s fluency and complexity in the
screencast and his or her demonstration of understanding on the assessments. After the
study was over, the researcher compared each learner’s fluency and complexity data over
time by plotting them on a separate scatter plot for each area measured. A best fit line for
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each student’s data was added to the scatter plots to make overall increases, consistency,
or decreases more visible. The researcher then made observations about how these
overall changes in fluency and complexity related to the learner’s growth between preand post- assessment scores.
Verification of Data
To ensure the validity of the data collected in this study, both quantitative and
qualitative research methods were used. Math unit pre- and post-assessments were given
to measure the participants’ growth in understanding of the math vocabulary and content
after instruction and opportunities for meaningful practice by way of screencasts on the
iPads. These screencasts provided learner language samples, which were transcribed and
then analyzed for fluency and complexity using set criteria (Appendix B). Additionally,
a small subset of the study’s data was checked by a second rater to ensure the accuracy of
the data analysis.
Ethics
This study employed the following safeguards to protect informant’s rights:
1. Parent permission was obtained through an informed consent letter before the

study began, and participants could decline or withdraw from the study at any
time without penalty.
2. The study’s research methods, data collection tools and anticipated outcomes

were reviewed and approved by the participating school district’s human subjects
board, as well as by the human subjects review board at Hamline University.
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3. The identity of participants was protected through the use of pseudonyms for all

students and teachers involved in the study.
4. Student screencasts were transcribed to avoid possible recognition of student

voices in relationship to the study.
5. The assessments and screencasts were directly related to the third grade math

curriculum, so participants were not asked to do any additional work as a part of
this study.
6. Data was securely kept in private, password-protected documents on Google

Drive.
Conclusion
In this chapter, I described the methods I used to conduct this research study. I
explained my use of a mixed method research paradigm. I then outlined the data
collection techniques and research procedures. Finally, I shared study’s data analysis
methods.
Chapter Four will present the results of this study.
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CHAPTER FOUR: RESULTS

This study explored the effectiveness of student-created screencasts as a tool for
developing the fluency and complexity of third grade English learners’ math language.
The participants were six 3rd grade EL students; two boys and four girls, of Hmong,
Vietnamese and Liberian backgrounds. The students’ language proficiencies ranged
from low intermediate to advanced in the modalities of listening, speaking, reading, and
writing; however, all of the students’ speaking proficiencies were at an intermediate level.
I collected data samples approximately every two weeks by way of pre- and postassessments and student-created screencasts. At the beginning of six math units, students
completed a pre-assessment on the new math concept. After receiving instruction on the
math concept by their third grade teacher, students screencasted themselves explaining
how to solve a math problem from that unit. They used the iPad app ShowMe (“Learnbat,
Inc.”, 2013) to record themselves writing out and explaining how they solved the
problem. I analyzed each screencast for elements of fluency and complexity. After
recording their screencast, students completed a post-assessment on the math content to
demonstrate changes in their understanding over the course of the unit. I investigated the
fluency and complexity of students’ math language through their screencasts, and
compared that data to the pre- and post- assessment results. Through the collection of
these data, I sought to find the answer to the following questions
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● Are student-created screencasts effective tools for developing the fluency and
complexity of 3rd grade English learners’ math language?
● Does the process of creating a screencast seem to have an effect on English
learners’ understanding of specific math vocabulary and content?
● Do students score better on their math post-assessments when they have used
more explaining and justifying language functions in their screencasts?

This chapter will explore the results of the fluency and complexity analysis of the
screencasts by first examining the changes in students’ math language fluency and
complexity over time. The next segment of this chapter will discuss a comparison of
student pre- and post-test scores when screencasts were created with pre- and post-test
scores when screencasts were not created. The final segment of this chapter will present
results that compare student post-assessment scores with the frequency of explaining and
justifying functions present in students’ screencasts.
Screencasts as Tools to Develop Fluency and Complexity
Each participant created five screencasts, one on each of five different math
topics: multiplication, perimeter, product, input/output, and fractions. I transcribed each
screencast and then analyzed the fluency and complexity of the students’ math language
within those screencasts. In order to determine whether screencasts were effective tools
to help develop the fluency and complexity of students’ math language, I examined
changes in the fluency and complexity of each student’s language samples over the
course of this study, which occurred from January 10-March 28, 2014. Specifically, I
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focused on word count per minute and the percentage of disfluencies in the language
sample as the two key indicators of fluency. As for the complexity of each language
sample, I examined the number of math vocabulary words, as well as the frequency of
explaining and justifying functions.
Changes in Fluency
The two fluency indicators I focused on when analyzing the participants’
screencasts were word count per minute and the percentage of disfluencies in the
language sample. I will present the results and data on fluency in this segment, and then
will discuss implications of the results in chapter five.
Table 8 shows the word count per minute of participants’ screencasts over time,
with the screencasts listed in chronological order from left to right. As shown by the data
in Table 8, Student Y’s word counts increased, Student B remained fairly constant, and
Students A, C, E, and K decreased over time. Figure 1 shows the trend lines for each of
the student’s word counts per minute in screencasts over time, which were used to
determine the data’s trends of increased, constant, and decreased words per minute.
Because most of the participants’ word counts either decreased or remained consistent
over the course of the study, the data seem to suggest that screencasting might not be the
most effective tool for increasing English learners’ word count per minute on math topics.
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Table 8
Word Count per Minute of Participants’ Screencasts Over Time
Student
Student A
Student B
Student C
Student E
Student K
Student Y
Key:

Mult. Word
Product
Problem
114
74
90
98
89
109
113
105
128
121
76
78
Increased
Constant

Perimeter

Input/Output

Fractions

79
80
118
97
120
45
Decreased

102
102
79
109
100
77

90
88
96
78
106
94

The data show that the word counts per minute varied from one participant to the
next and one math topic to the next. However, there were some commonalities among
participants and math topics that corresponded to the highest and lowest word counts.
Half of the students had their highest word counts per minute during the multiplication
word problem screencast. Students A, E, and K fit into this group, and it is possible that
they felt more confident in their understanding of multiplication word problems, and
therefore were able to explain it with greater words per minute. Students B, E, K, and Y
all showed decreased word counts during the perimeter screencast, which may indicate
that it was a challenging topic for them to explain. For Students B and Y the perimeter
screencast represented their lowest word counts overall. Students C and K had their
lowest word counts in the input/output screencast.

Word Count Per Minute
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Best Fit Lines for
Word Count Per Minute Over Time

130

K

120

E

110

C
A
B

100

90
80
70
60

Linear (Student A)
Linear (Student B)
Linear (Student C)

Linear (Student E)

Linear (Student K)

Y
0

1

2
3
Screencast Number

4

5

Linear (Student Y)

Figure 1. Best Fit Lines for Participants’ Word Count Per Minute in Screencasts Over
Time
The other component of fluency that was considered in this study was the percent
of disfluencies present in a screencast. Disfluencies counted negatively against fluency,
since they consist of false starts, repetitions, and pauses longer than one second. In
looking at the data for disfluencies across the screencasts for this study, the strongest
pattern that emerged was that the percentage of disfluencies decreased, followed by a
consistent level, then followed by increased disfluencies over the course of the study.
These patterns are evident in Table 9, which shows that Students A, B, and Y decreased
the percent of disfluencies over time, Students K and C’s disfluency levels remained
constant, and Student E increased her percent disfluencies over the course of the study.
These patterns were determined using the lines of best fit for each student’s disfluency
percentages over time, as shown in Figure 2. It is important to note that if a trend line
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showed a change of one percent disfluency or less, it was counted as maintaining a
constant level.
Table 9
Percent of Disfluencies in Student Screencasts Over Time

Student

% Disfluencies

Student A
Student B
Student C
Student E
Student K
Student Y
Key:

20
18
16
14
12
10
8
6
4
2
0

Mult.
Word
Problem
12
22
11
7
4
14
Decreased

Product

Perimeter

Input/Output

Fraction

25
10
6
5
4
9
Constant

11
12
8
5
3
13
Increased

8
7
10
9
3
14

13
7
9
10
3
7

Best Fit Lines for
Disfluency Percentage Over Time
B
A

Linear (Student A)

Y

Linear (Student B)

C

Linear (Student C)

Linear (Student E)

E

Linear (Student K)

K

0

1

2
3
Screencast Number

4

5

Linear (Student Y)

Figure 2. Best Fit Lines for Disfluency Percentage in Participants’ Screencasts Over
Time
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Half of the participants, including Students B, K, and Y, had the lowest percent of
disfluencies in the fractions screencast. Fractions was the last math topic taught during
this study, and therefore was also the last screencast. It is interesting to note that Student
Y was the only participant who also had a high word count per minute during the
fractions screencast. Four of the six students, including Students B, C, K, and Y, had the
highest percent of disfluencies in the multiplication word problem screencast, which also
happened to be the first screencast during this study. The total percent of all disfluencies
in screencasts decreased across math topics over the course of this study, as shown in
Table 10. These data could suggest that this group of students generally decreased their
disfluencies as they became more familiar with the screencasting process.
Table 10
Total Percent of Disfluencies Across Participants Over Time
Screencasts in Chronological Order
Mult. Word Problem
Product
Perimeter
Input/Output
Fractions

Total % Disfluencies
Across Participants
70
59
52
51
49

Overall, two students showed consistent trends within their fluency data over the
course of this study. Student Y demonstrated increased fluency over the course of this
study, with increased word counts per minute and decreased disfluency percentages. It is
interesting to note that she was the participant with the lowest level of speaking
proficiency, according to her 2013 WiDA score. This could indicate that Student Y

51
benefited from repeated practice of math language through screencasting. Student E
showed a decline in her fluency over the course of this study. Her word count per minute
decreased consistently and her percent of disfluencies increased, according to her data’s
lines of best fit. Her WiDA 2013 speaking proficiency score was among the highest out
of the participants. These results could indicate that screencasting can help develop
fluency for students with low levels of speaking proficiency, but not necessarily for
students with higher speaking levels.
Changes in Complexity
When analyzing the participants’ screencasts for complexity, I focused on three
areas: amount of math-related vocabulary words used, frequency of the explaining
language function, and frequency of the justifying language function. The math
vocabulary words included words from the Minnesota 3rd Grade MCA III Teacher
Reflection Form vocabulary list (Minnesota Council of Teachers of Mathematics, 2013),
as well as words from the Math Expressions (Fuson, 2009) 3rd grade curriculum. The
explaining language function refers to sequencing words and words used to introduce a
topic. The justifying language function includes words used to support or prove a point,
such as I know my answer is correct…because…check my answer…proof, etc.
The strongest pattern that seemed to emerge around the participants’ usage of
math vocabulary in their screencasts over time was an increase in math vocabulary by
Students A, C, and Y, followed by fairly consistent use of math vocabulary by Students B
and K, and then by decreasing uses of math vocabulary by Student E, as shown in Table
11. Table 11 lists the screencasts in chronological order from left to right, according the
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unit topic. Each student’s math vocabulary usage data were plotted on a scatterplot, and
the resulting best fit lines were used to determine whether the student increased, remained
constant, or decreased over time. Figure 3 shows these trends. Student C’s best fit line
demonstrates a change of more than one math vocabulary word over the course of the
study, and so was considered increasing.
Table 11
Students’ Use of Math Vocabulary Words in Screencasts Over Time

Student
Student A
Student B
Student C
Student E
Student K
Student Y
Key:

Mult.
Word
Problem
5
8
9
13
12
6
Increased

Product

Perimeter

Input/Output

Fractions

12
13
13
14
17
10
Constant

12
11
13
9
17
12
Decreased

11
10
13
9
16
14

11
10
11
9
13
10

Math Vocabulary Words Used

Best Fit Lines for
Math Vocabulary Use Over Time
16

K

14

E

12

Linear (Student B)

C
B

10

8
6

Linear (Student A)

0

Y
A

1

Linear (Student C)

Linear (Student E)

Linear (Student K)

2
3
Screencast Number

4

5

Linear (Student Y)

Figure 3. Best Fit Lines for Math Vocabulary Use in Participants’ Screencasts Over Time
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Student Y appeared to have the strongest increase in the amount of math
vocabulary used in her screencasts over the course of this study, according to her data’s
best fit line in Figure 3. Example (1) is from her perimeter screencast, which contained a
relatively high number of math vocabulary words (note that vocabulary words have been
underlined):
(1)

a. “I add the number together (pause) then I took the inverse. The inverse of plus
b. is (pause) um, subtracting.”

Interestingly, Student Y had the lowest WiDA ACCESS (2013) speaking score out of the
six participants, yet she increased her both her fluency and her math vocabulary usage
over the course of this study. Her increased usage of math vocabulary in her screencasts
could be evidence of her growing vocabulary, as well as her growing confidence in the
speaking domain.
Student E was the only student to show a consistent decrease in the usage of math
vocabulary over the course of this study, as demonstrated with her data in Table 11 and
the best fit line of her data in Figure 3. The screencast with her largest decrease in math
vocabulary usage was perimeter. This screencast also contained a large decrease in
Student E’s word count per minute. These data suggests that the topic of perimeter may
have been more challenging for her than other math units. It is worth noting that Student
E’s WiDA ACCESS (2013) speaking score was one of the highest in this group of
participants, so it is interesting that her fluency and math vocabulary usage decreased
during this study.
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As a whole, the participants collectively used the most math vocabulary words
during the product screencast, as shown in Table 12. One reason for this might be that the
product and equations content was first introduced with the multiplication word problem
unit, and then reviewed and expanded upon in the product and equations unit. The
participants, therefore, would have had multiple opportunities to hear, speak, read, and
write the vocabulary for this unit. This seems to suggest that repeated interaction with
math vocabulary improves students’ own use of the vocabulary in their speech. All
together, the participants used the fewest math vocabulary words in the multiplication
word problem screencast. It is interesting to note that this screencast also had the largest
total percent of disfluencies for the participants. It is possible that the unit represented a
challenging topic for many students, or students may have struggled with knowing what
to say, since it was their first screencast.
Table 12
Total Math Vocabulary Words Used in Screencasts by Participants Over Time

Screencasts in Chronological Order
Mult. Word Problem
Product
Perimeter
Input/Output
Fractions

Total Math Vocabulary
Words Used by Participants
53
79
74
73
64

Another aspect of language complexity is the frequency with which the
participants used the explaining function within their screencasts. The trends that seemed
to develop from the screencast data showed two fairly distinct patterns, which can be
seen in Table 13. Four of the six participants, including Students A, B, C, and Y,
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increased their usage of the explaining function over the course of the study. The usage of
the explaining function by two participants, Students E and K, decreased throughout their
screencasts. The best fit lines of the students’ data on the use of the explaining function
can be seen in Figure 4. The two trends of increased use and decreased use of the
explaining function over time are clearly visible.
Table 13
Use of the Explaining Function Over the Course of the Study

Student
Student A
Student B
Student C
Student E
Student K
Student Y
Key:

Mult.
Word
Problem
3
5
4
8
11
2
Increased

Product
4
3
4
5
5
3
Decreased

Perimeter Input/Output
4
4
5
5
4
6

4
7
4
6
6
4

Fraction
5
5
6
3
5
5

Student Y increased her use of the explaining function fairly consistently in her
screencasts, as shown by her data in Table 13 and the best fit line of her data in Figure 4.
It is important to note that she similarly increased her use of math vocabulary and her
fluency throughout her screencasts. Her fractions screencast contained a high number of
explaining functions, and also marked her most fluent screencast.
Students A, B, and C also increased their use of the explaining function in their
screencasts. Student A also showed growth through increased use of math vocabulary and
improved percent of disfluencies over time. However, his fluency and complexity data
seem to suggest that he rarely increased in both areas on the same screencast. For
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example, in his product screencast, he increased his use of the explaining function and
math vocabulary words, yet decreased his fluency, as demonstrated by example (2) (note
that the explaining function is bold and vocabulary is underlined):
(2)

a. the (pause) next step for solving this equation was (pause) count by fives.
Student B and Student C each had screencasts in which they increased both

complexity and fluency. Student B’s highest occurrence of the explaining function was in
her input/output screencast, which also had increased fluency. Student C increased his
usage of the explaining function on the perimeter screencast, which also contained high

Explaining Function Use

usage of math vocabulary and marked an increase in fluency.
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8
7
6
5
4
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1
0

Best Fit Lines for
Explaining Function Use Over Time
K

E

Linear (Student A)
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Linear (Student E)

Linear (Student K)

1

2
3
Screencast Number

4

5

Linear (Student Y)

Figure 4. Best Fit Lines for Participants’ Use of the Explaining Function in Screencasts
Over Time
Students E and K consistently decreased in their use of the explaining function
over the course of this study. Student E’s data showed decline in math vocabulary and
fluency, as well. However, it is interesting to note that Student E’s highest occurrences
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of the explaining function also corresponded with screencasts with high fluency. Student
K’s highest usage of the explaining function occurred in the input/output screencast. This
screencast was not her most fluent language sample, but it contained high numbers of
math vocabulary as well as the explaining function. It is possible that her increased
complexity negatively impacted her fluency.
In addition to considering how many explaining functions students were using in
their screencasts, I also wondered how much each student was dependent upon her/his
scripts as sentence starters for incorporating explaining functions into screencasts. I
compared the numbers and type of explaining functions for each student with the
explaining functions provided on each screencast’s script and plotted the results; see
Figure 5. Each screencast gave the same explaining functions as sentence starters, “Here
is how…”, “My first step…”, “My next step…”, “My last step…”.
The data shows that all participants used more explaining functions than those
that were included as sentence starters on the student screencasting script in at least one
screencast. Figure 5 shows the number of explaining functions used by each student in
each screencast, relative to the number provided in the script. A positive number on
Figure 5 indicates that the student used more explaining functions than prompted by the
script, the lack of a bar indicates that the student used same explaining functions as
provided in the script, and a negative number indicates the student used fewer explaining
functions, relative to the number on the script. The most popularly used explaining
function, in addition to those provided on the script, was, “then”, but students also used
words like “yet”, “now”, and “an example is”. On 86% of the screencasts in which
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participatns used two or more additional explaining functions, students gained points on
the unit’s corresponding post-assessments or scored 100% on the pre- and postassessments. This seems to suggest that when students elaborated off of the script, they
usually did well on their post-assessments, which may indicate that students had higher
confidence in explaining the content. When participants used only the explaining
functions suggested on the script, or when they used fewer than those provided on the
script, there were inconsistent post- assessment results. Some students still gained points
on those corresponding post-assessments, some stayed the same, and some lost points.
These results seem to indicate that there is not a negative relationship between using
fewer explaining functions and post- assessment scores.
Number of Explaining Functions Used
Relative to Those Found in Script
8
7
6
5
4
3
2
1
0
-1
-2
Student A
Student B
Student C
Student E
Student K
Student Y
-3

Mult. Word
Problem
Product
Perimeter

Input/Output
Fractions

Figure 5. Number of Explaining Functions Used Relative to Script
It is interesting to note that while a few trends emerged around students’ use of
the explaining function in their screencasts over the course of the study, the relationship
these trends had on the students’ fluency varied. Some students’ data, such as Student C
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and Student B, suggested that on screencasts where there was an increase in the use of the
explaining function, there was also an increase in fluency. Others, such as Student K and
Student A, demonstrated that on screencasts where their use of math vocabulary and the
explaining function increased, their fluency decreased. This might suggest that while
students are learning and acquiring new vocabulary and language functions, their fluency
decreases, but once they are more comfortable and confident with the new language, their
fluency increases.
The last feature of language complexity that I analyzed was the justifying function.
In looking at the student screencast data over the course of this study, as shown in Table
14, three patterns became clear: one of the six participants, Student B, increased her use
of the justifying function, four participants, Students A, C, K, and Y, remained consistent,
and Student E decreased in her use of the justifying function from one screencast to the
next. Figure 6 shows the lines of best fit for each student’s justifying function data across
screencasts. Increases and decreases were determined when the line of best fit showed a
change of more than one justifying function.
Student B’s data on her use of justifying functions over time show a fairly
consistent increase, as evident from her data’s line of best fit in Figure 6. She had her
highest occurrences of the justifying function during the input/output screencast, which
also showed an increase in her use of the explaining function, high use of math
vocabulary, and high levels of fluency. This seems to indicate that Student B was able to
explain her problem-solving strategy and reasoning on this topic without much hesitation.
Overall, Student B showed consistent growth in her language complexity through
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increased explaining and justifying functions, and also in her fluency through decreased
disfluency percentages over time. Although Student B had the highest level of speaking
proficiency in the group of participants, she had one of the lowest composite scores, due
to low proficiency in listening, reading, and writing (WiDA, 2013). Her gains in fluency
and complexity over this course of this study seem to suggest that the repeated practice
with math language through screencasting was beneficial for her continued speech
development.
Table 14
Use of the Justifying Function in Participants’ Screencasts Over Time

Student
Student A
Student B
Student C
Student E
Student K
Student Y
Key:

Mult.
Word
Problem
3
2
2
11
3
7
Increased

Product

Perimeter

Input/Output

Fraction

3
3
3
3
4
3
Constant

2
0
2
3
6
2
Decreased

3
7
3
6
4
5

2
4
2
4
4
6

Student E’s data in Table 14 and her data’s line of best fit in Figure 6 show that
she generally decreased the number of justifying functions she used in her screencasts
over time. Student E had her highest occurrence of the justifying function during the
multiplication word problem screencast, which also showed increased use of the
explaining function, high use of math vocabulary, and high levels of fluency. Sample
sentence (3) from Student E’s multiplication word problem screencast demonstrates her
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incorporation of the justifying function within the context of the screencast (note that the
justifying functions are italicized in the following sample):
(3)

a. “I know the- th- that lions have 4 legs so the next number is four.”

This increase in multiple areas of language complexity could suggest that Student E felt
confident in her ability to explain this topic. Unfortunately, this trend of increased
growth over various areas of fluency and complexity did not hold true overall in Student
E’s screencasts. In fact, her data showed consistent decline in all aspects of both fluency
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and complexity over the course of this study.
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Figure 6. Best Fit Lines for Participants’ Use of the Justifying Function in Screencasts
Over Time
In addition to considering how many justifying functions students were using in
their screencasts, I also wondered how much each student was dependent upon her/his
scripts / sentence starters for incorporating the justifying functions into screencasts. I
compared the numbers and type of justifying functions for each student with the
justifying functions provided on each screencast’s script and plotted the results; see
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Figure 7. Each screencast gave the same justifying functions as sentence starters, “I know
my answer is correct”, “because…”.
The data show that all of the participants used more justifying functions relative
to those that were included as sentence starters on the student screencasting script in at
least two screencasts. Figure 7 shows the number of justifying functions used by each
student in each screencast, relative to the number provided in the script. A positive
number on Figure 7 indicates that the student used more justifying functions than
prompted by the script, the lack of a bar indicates that the student used same justifying
functions as provided in the script, and a negative number indicates the student used
fewer justifying functions, relative to the number on the script. The most popularly used
justifying functions, in addition to those provided on the script, were, “so”, “we know”, “I
checked”, “which”, “like”, but students also used words like “as you can see”, and “tells”.
On 73% of the screencasts in which participants used two or more additional justifying
functions, students gained points on the unit’s corresponding post-assessments or scored
100% on the pre- and post- assessments. Similar to the data with elaborated usage of the
explaining function, these data on the justifying function seem to suggest that when
students elaborated off of the script, they usually did well on their post-assessments,
which may indicate that students had higher confidence in describing their problemsolving process and mathematical reasoning.
Also similar to the results with the explaining function, when participants used
only the justifying functions suggested on the script, or when they used fewer than those
provided on the script, there were inconsistent post- assessment results. Some students
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gained points on those corresponding post-assessments, some stayed the same, and some
lost points. These results seem to indicate that there is not a negative relationship between
using fewer justifying functions and post- assessment scores.
Number of Justifying Functions Used
Relative to Those Found in Script
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Mult. Word Problem
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Y
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Figure 7. Number of Justifying Functions Used Relative to Script
As with the explaining function, students’ use of the justifying function in their
screencasts over time seemed to have varying relationships with other features of
language complexity and fluency. Some students’ data suggested a positive relationship
between the language features, as was the case with Students B and E. Their screencasts
with the highest number of justifying functions also contained high numbers of math
vocabulary and the explaining function, as well as high fluency. Other students’ data,
such as Students K and Y, seemed to indicate a negative relationship among the language
features.

64
Overall, the information provided by the participants’ fluency and complexity
data from one screencast to the next seemed to suggest that screencasts may have been
more helpful for some of this study’s participants than others. As shown in Table 15,
Students A, B, and Y seem to have demonstrated the most consistent growth, while
Students C, E, and K seemed to remain more constant or decrease in the areas of fluency
and complexity from one screencast to the next. It is interesting to note that Students A, B,
and Y represent the participants with the lowest WiDA language proficiency composite
scores, with 3, 3.8, and 3.5, respectively. Students C, E, and K all have fairly advanced
levels of English language proficiency, with WiDA composite scores of 5, 5.2, and 5.9
respectively (2013). These data seem to suggest that the process of screencasting may
have been the most effective in developing fluency and complexity of math language for
students with lower English language proficiency.
Table 15
Overall Growth in Fluency and Complexity by Student

Student A
Student B
Student C
Student E
Student K
Student Y

Composite
WiDA
Score
(2013)
3
3.8
5.1
5.5
6
3.5

Word
Count
per
Minute
decrease
constant
decrease
decrease
decrease
growth

%
Math
Explaining Justifying
Disfluencies Vocabulary Functions Functions
growth
growth
growth
constant
growth
constant
growth
growth
constant
growth
growth
constant
decrease
decrease
decrease
decrease
constant
constant
decrease
constant
growth
growth
growth
constant
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Screencasts and Math Understanding
Another facet of this study was to explore the relationship between creating a
screencast and the participants’ understanding of math vocabulary and content. Over the
course of this study, students were introduced to six new math units: multiplication word
problems, products and equations, perimeter, input/output tables, time, and fractions.
Participants completed pre- and post- assessments for all six of the math units. They
recorded screencasts for five of the six units. No screencasts were created during the time
unit. During the fractions unit, the students took two post-assessments: one prior to
screencasting and one after screencasting. This allowed students to show any changes in
understanding of the content after screencasting a fraction problem. The data in this
segment show that participants in this study had higher gains on post- assessment scores
for units with a corresponding screencast component.
This segment will present the participants’ scores on each of the pre- and postassessments, as well as the difference between the pre- and post- assessment scores. The
post- assessments that did not have a corresponding screencast will be denoted with the
following symbol: **.
Since each unit centered on a different math topic, it is important to look at the
average number of percentage points gained from pre- to post- assessment for each unit.
As the data in Figure 8 shows, the units with screencasting had higher averages of
percentage points gained than those units without screencasting. The fractions unit had
the highest average percentage points gained for both post-assessments with and without
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screencasting, however the post-assessment gains were 23% higher after screencasting.
Time had the lowest average for units without screencasting, with an average of 20%
gained. Input/output was the screencasted unit with the lowest average, with an average
of 25% gained. Overall, units with screencasting, on average, had more percentage points
gained than units without screencasting.

Avg. % Points Gained

Average Percentage Points Gained Per Unit
90
80
70
60
50
40
30
20
10
0

**Indicates unit without corresponding screencast
Figure 8. Average Number of Percentage Points Gained per Unit
Another interesting point to note is that of the students who had the same pre- and
post- assessment score during screencasted units, there were five occurrences in which a
student scored the maximum points on both the pre- and post-assessment, and therefore
was classified as staying the same. This did not occur on post- assessments without
screencasts. This is important to keep in mind when comparing the data on participants
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who gained points, stayed the same, or lost points in units with screencasts and without
screencasts.
The assessment data from the multiplication word problem unit indicate that half
of the participants raised their score on their post- assessment, as compared with their
pre- assessment. Students A, C, and E are a part of this group, as shown in Table 16.
Student A experienced the greatest gain on his post- assessment score, and his
screencasting data show that he also had fairly high levels of fluency during his
multiplication word problem screencast. Two students, Student K and Student Y, scored
the same on the pre- and post- assessment. It is interesting to note that Student K scored
100% on both the pre- and post- assessment, indicating that she began the unit with a
high level of understanding of the content, which carried through to the post- assessment.
Student B’s post- assessment score was lower than her pre- assessment score on this unit,
which is indicated on Table 15 with a negative number in the difference column. Her
fluency and complexity in her multiplication word problem screencast were also
relatively low, which could indicate that it was challenging for her to explain her
problem-solving strategies and mathematical reasoning on this topic.

68
Table 16
Student Scores on Multiplication Word Problem Pre- and Post- Assessments

Multi. Word
Problem
Student A
Student B
Student C
Student E
Student K
Student Y

Pretest
Score (%)
20
40
60
40
100
80

Posttest
Score (%)
100
20
100
100
100
80

Difference
in Pre and
Posttest
Scores (%)
80
-20
40
60
0
0

On the product pre- and post- assessments, five of the six participants either raised
their scores on the post- assessments or received the same score, as shown in Table 17.
In this unit, Students A, B, and E raised their scores from the pre- to post- assessment,
with Students B and E demonstrating the most growth in their scores. Student B’s
product screencast data reveal that she demonstrated increased fluency and used a high
number of math vocabulary in her language sample. Student E’s screencast data also
shows that she demonstrated a relatively high level of fluency and incorporated a high
number of math vocabulary.
Students C and K each received a score of 100% on both the pre- and postassessment, indicating that they understood the content fairly well from the beginning of
the unit. Both Student C and Student K’s screencast data showed that they also had
relatively high fluency and complexity during this unit.
Student Y received fewer points on her post- assessment than on her preassessment in this unit. It is interesting to note that she received 100% on her pre-
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assessment, but decreased her score by forty percent on the post- assessment. Her
screencast data for this unit indicate that she had high levels of fluency, but lower levels
of complexity.
Table 17
Student Scores on Product Pre- and Post- Assessments

Product
Student A
Student B
Student C
Student E
Student K
Student Y

Pretest
Score (%)
40
20
100
40
100
100

Posttest
Score (%)
80
80
100
100
100
60

Difference
in Pre and
Posttest
Scores (%)
40
60
0
60
0
-40

On the perimeter pre- and post- assessments, all of the participants either raised
their scores on the post- assessments or received the same score, as shown in Table 18.
In this unit, Students B, C, and K raised their scores from the pre- to post- assessment,
with Student K demonstrating the most growth in her score. Her screencast data show
that she had high complexity and relatively high fluency in this unit, as well.
Three students, Students A, E, and Y, received the same score on the pre- and
post- assessment. Student E received a score of zero on both pre- and post- assessments,
which indicates that this topic might have been very challenging for her. Her perimeter
screencast data demonstrates that she had her lowest fluency scores during this unit, as
well as a relatively low level of language complexity. Student Y’s screencast data
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showed a similar pattern in terms of fluency, as this unit represented her lowest fluency
levels, as well.
Table 18
Student Scores on Perimeter Pre- and Post- Assessments

Perimeter
Student A
Student B
Student C
Student E
Student K
Student Y

Pretest
Score (%)
67
33
67
0
33
33

Posttest
Score (%)
67
67
100
0
100
33

Difference
in Pre and
Posttest
Scores (%)
0
34
33
0
67
0

During the input/output unit, all of the participants received a score of 100%
either on the pre- assessment, post- assessment, or both. Students B and E raised their
scores and received 100% on the post- assessment. Students A and K received 100% on
both the pre- and the post- assessment, and Students C and Y started out with 100% on
their pre- assessments and received less points on their post- assessments. Table 19
shows these results. Student B’s screencast data show that she had very high levels of
fluency and complexity during this unit, which seem to correspond with the growth in her
post- assessment score. Student E’s screencast data also indicate that her fluency and
complexity for this unit were relatively high. Students A and K, who received 100% on
both the pre- and post- assessment for this unit, also demonstrated relatively high levels
of fluency and complexity. These data seem to suggest that there might be a positive
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relationship between high levels of fluency and complexity and scoring well on postassessments.
Students C and Y lost points on their post- assessments for the input/output unit.
They scored 100% on the pre- assessment, so it is interesting that their post- assessment
scores decreased by 25 and 50%, respectively. Their screencast data for this unit reveal
that both students had low fluency levels, yet high levels of math vocabulary and
justification functions. This suggests that although they knew the important words for this
unit and could justify their reasoning, they were not able to fluently express how they
solved an input/output problem. It is possible that their confidence or understanding was
affected by new learning on the topic over the course of the unit.
Table 19
Student Scores on Input/Output Pre- and Post- Assessments

Pretest
Posttest
Input/Output Score (%) Score (%)
Student A
100
100
Student B
75
100
Student C
100
75
Student E
75
100
Student K
100
100
Student Y
100
50

Difference
in Pre and
Posttest
Scores (%)
0
25
-25
25
0
-50

The time unit was the only full unit that did not have a student screencasting
component. The pre- and post- assessment results for this unit show that two of the six
students gained points on their post- assessment, two received a score of zero on both the
pre- and post- assessment, and two students scored fewer points on their post-
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assessments. These results can be seen in Table 20. Since there was not a screencast
component to this unit, there are no screencast data to compare to the assessment results.
It is interesting to note that no participant scored above 60% on a time assessment, and
the most growth made between pre- and post- assessment scores was 20%.
Table 20
Student Scores on Time Pre- and Post- Assessments
Difference
in Pre and
Pretest
Posttest**
Posttest
Time
Score (%) Score (%) Scores (%)
Student A
-20
40
20
Student B
0
0
0
Student C
20
40
60
Student E
0
0
0
Student K
20
20
40
Student Y
-20
40
20
**Indicates no corresponding screencast
The fractions unit included two post- assessments: post- assessment A, which was
given to students at a point in the unit when they had not yet created a screencast, and
post- assessment B, which was given to students after they had completed a screencast
for the unit. The results of post- assessment A show that all students raised their scores
by an average of 55%. The results of post- assessment B show that participants raised
their scores from the pre- to the post- assessment by an average of 78% after
screencasting. Five of the six participants scored higher on post- assessment B than postassessment A. This seems to suggest that screencasting helped contribute to increased
gains for these participants, above and beyond instruction without a student screencasting
component. The results of the fractions pre- and post- assessments are shown in Table 21.
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Table 21
Student Scores on Fractions Pre- and Post- Assessments

Posttest Difference
A**
in Pre- and Posttest
Pretest
Score
Score Posttest A** B Score
Fractions
(%)
(%)
Scores (%)
(%)
Student A
13
17
50
75
Student B
75
8
83
100
Student C
75
0
75
92
Student E
83
0
83
100
Student K
25
75
100
100
Student Y
58
0
58
100
**Indicates no corresponding screencast

Difference
in Pre- and
Posttest B
Scores (%)
58
92
92
100
25
100

Difference
in Posttest
A and
Posttest B
Scores (%)
25
17
17
17
0
42

Overall, the data presented in this segment, specifically the lack of gains in the time unit
and the large gains on post-assessment B in the fractions unit, show that participants had
higher gains on post- assessment scores for units with a corresponding screencast
component.
Higher Frequency of Explaining and Justifying Functions and Post-Test Scores
The last facet of this study examined if the presence of explaining and justifying
functions in the participants’ screencasts seemed to be related to their post-assessment
scores. I looked specifically at the post-assessments for units with screencasts that
contained a higher concentration of explaining and justifying functions.
As shown in Figure 9, on post-assessments where students gained points over
their pre-assessment score, there was a higher average of both the explaining and
justifying functions in those units’ screencasts. The average number of explaining and
justifying functions decreased slightly on screencasts that corresponded to units where
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students’ scores stayed the same from pre- to post-assessment. On post-assessments
where students lost points, the average numbers of the explaining and justifying functions
were the lowest.

Avg. # of Explaining or Justifying
Function

Average Number of
Explaining and Justifying Functions by
Post-Assessment Results
6
5
4

Average # of Explaining
Functions

3
2
1
0

Average # of Justifying
Functions
Gained Points Stayed the
Same

Lost Points

Figure 9. Average Number of Explaining and Justifying Functions by Post-Assessment
Results

In order to take a closer look at how the presence of these complex language
features were related to student post-assessment results, I isolated each participant’s
highest number of explaining and justifying functions in a screencast, and then identified
the student’s corresponding post-assessment result for that unit.
Four out of the six students who used a higher frequency of the explaining
function in their screencast gained points on the post-assessment, as shown in Table 22.
Two out of the six stayed the same with their point total on the post-assessment, however
one of those, Student K, scored 100% on both the pre- and post- assessment. Four out of
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the six students also gained points on post-assessments that corresponded to unit
screencasts with a higher frequency of the justifying function. Two out of the six stayed
the same, however one of those, Student C, scored 100% on both the pre- and postassessment.
Table 22
Highest Number of Explaining and Justifying Functions as Compared with PostAssessment Result

Student
Student A
Student B
Student C
Student E
Student K
Student Y

Highest #
PostExplaining Assessment
Functions
Result
5
7
6
8
6
7

Gained
Gained
Gained
Gained
Stayed
Stayed

Highest #
Justifying
Functions

PostAssessment
Result

3
7
3
11
6
7

Gained
Gained
Stayed
Gained
Gained
Stayed

As mentioned in the first segment of this chapter, all participants in this study
used more explaining functions than those that were included as sentence starters on the
student screencasting script in at least one screencast. On 86% of the screencasts in
which participatns used two or more additional explaining functions, students gained
points on the unit’s corresponding post-assessments or scored 100% on the pre- and postassessments. This seems to suggest that when students elaborated off of the script, they
usually did well on their post-assessments, which may indicate that students had higher
confidence in explaining the content. All of the participants also used more justifying
functions relative to those that were included on the script in at least two screencasts. On
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73% of the screencasts in which participants used two or more additional justifying
functions, students gained points on the unit’s corresponding post-assessments or scored
100% on the pre- and post- assessments. Similar to the data with elaborated usage of the
explaining function, these data on the justifying function seem to suggest that when
students elaborated off of the script, they usually did well on their post-assessments,
which may indicate that students had higher confidence in describing their problemsolving process and mathematical reasoning.
I also looked at the participants’ screencasts with the lowest numbers of the
explaining and justifying functions to compare their post- assessments results. As shown
in Table 23, when looking at the screencasts with the lowest number of explaining
functions, three of the six students, Students A, B, and E, gained points on their postassessments. Two out of the six, Students K and Y, stayed the same by receiving the
same score on their post-assessment as they had on their pre-assessment. One student,
Student C, lost points. In the screencasts with the fewest occurrences of the justifying
function, two out of six students gained points on their corresponding post-assessments,
and four of the six stayed the same in their post-assessment score.
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Table 23
Lowest Number of Explaining and Justifying Functions as Compared with PostAssessment Result

Student
Student A
Student B
Student C
Student E
Student K
Student Y

Lowest #
PostExplaining Assessment
Functions
Result
3
3
4
3
4
2

Gained
Gained
Lost
Gained
Stayed
Stayed

Lowest #
Justifying
Functions

PostAssessment
Result

2
0
2
3
3
2

Stayed
Gained
Gained
Stayed
Stayed
Stayed

These data seem to match the results presented earlier in this chapter that showed
that when participants used only the explaining or justifying functions suggested on the
script, or when they used fewer than those provided on the script, there were inconsistent
post-assessment results. Some students gained points on those corresponding postassessments, some stayed the same, and some lost points. These results seem to indicate
that there is not a negative relationship between using fewer explaining or justifying
functions and post- assessment scores.
Generally, in looking at the data collected in this study, it seems that there might
be a positive connection for most of the participants between higher occurrences of the
explaining and justifying functions on screencasts and scoring well on the corresponding
unit post-assessments. Student Y’s data did not fit this trend, in that she received the
same score on her post-assessments that corresponded to the screencasts with her highest
and lowest numbers of explaining and justifying functions. There did not appear to be a
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connection between fewer occurrences of the explaining and justifying functions and
scoring poorly on corresponding unit post-assessments.
Summary
In this chapter, I have presented the results of my data collection. In summary, the
screencast data from this study showed that the participants with developing English
language proficiency levels seemed to show more growth in their math language fluency
and complexity than students with higher WiDA composite scores (2013). Most
participants showed progress in their use of at least one of the complex language features
of math vocabulary, explaining functions, and justifying functions. For some students,
there seemed to be a positive relationship among the complex language features and the
students’ fluency levels. Data on post-assessment scores, specifically the lack of gains in
the time unit and the large gains on post-assessment B in the fractions unit, showed that
participants had higher gains on post-assessment scores for units with a corresponding
screencast component. The data on post-assessment scores compared with the presence of
explaining and justifying functions in corresponding screencasts seemed to suggest that
there is a connection between increased explaining and justifying functions and scoring
well on post-assessments, especially when students used more explaining or justifying
functions than those provided as sentence starters on the script.
In Chapter Five I will discuss my major findings, their implications, and
suggestions for further research.
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CHAPTER FIVE: CONCLUSIONS

In this study, I attempted to examine the effectiveness of student-created screencasts
as a tool for developing the fluency and complexity of ELs’ math language. My research
consisted of three main questions:
● Are student-created screencasts effective tools for developing the fluency and
complexity of 3rd grade English learners’ math language?
● Does the process of creating a screencast seem to have an effect on English
learners’ understanding of specific math vocabulary and content?
● Do students score better on their math post-assessments when they have used
more explaining and justifying language functions in their screencasts?

In this chapter, I will present my major findings, the limitations of my research,
implications for teachers of ELs and general education students, and suggestions for
further research. I will begin with a discussion of screencasts as tools to develop fluency
and complexity, I will then discuss the relationship between screencasts, complex
language features, and math understanding. The chapter will end with a discussion of the
implications of this study and suggestions for further studies in this area.
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Major Findings
Screencasts as Tools to Develop English Learners’ Fluency and Complexity
One of the guiding questions this study tried to answer was whether studentcreated screencasts are effective tools for developing the fluency and complexity of 3rd
grade English learners’ math language. The examination of students’ fluency and
complexity development through screencasts showed that the three participants with
developing levels of English language proficiency, Students A, B, and Y, demonstrated
more growth than the participants with higher WiDA composite scores, Students C, E
and K (2013). This suggests that the opportunities for repeated practice, self-evaluation,
and expansion of math language provided through screencasting were beneficial for the
development of fluency and complexity of math language by the participants with
intermediate proficiency levels. The opportunities and structure provided by
screencasting fit with the CALLA model, which has been found to be helpful to English
learners by promoting learners’ independence and self-reflectiveness through the use of
communication goals and opportunities to develop fluency in social and academic
language through practice in a meaningful context (Chamot & O’Malley, 1987).
Two participants showed consistent trends within their fluency and complexity
data over the course of this study. Student Y demonstrated increased fluency over the
course of this study, with increased word counts per minute and decreased disfluency
percentages. She also showed growth in complexity through increased use of math
vocabulary and explaining functions over the course of the study. It is interesting to note
that she was the participant with the lowest level of speaking proficiency, according to
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her 2013 WiDA score. This seems to indicate that Student Y benefited from repeated
practice of math language through screencasting. Student E showed a consistent decline
in her fluency and complexity over the course of this study. Her word count per minute
decreased consistently and her percent of disfluencies increased, according to her data’s
lines of best fit. Her complexity also consistently decreased in each areas: math
vocabulary, the explaining function, and the justifying function. Her WiDA 2013
speaking proficiency score was among the highest out of the participants. These results
could indicate that screencasting can help develop fluency for students with low levels of
speaking proficiency, but not necessarily for students with higher speaking levels.
Overall, four out of the six participants demonstrated a consistent increase in at
least one area of fluency or complexity over the course of the study. Three of the four
participants showed growth in fluency, and all four of them demonstrated consistent
increases in areas of language complexity. One reason the increases may have been
focused around complex language functions could be related to some specific teaching
strategies. While the vocabulary changed during every unit, it was modeled and explicitly
taught by the participants’ third grade teacher. Students then had multiple opportunities
to practice the vocabulary in context, including through class discussion, graphic
organizers, and screencasts. Unlike the math vocabulary, the explaining and justifying
functions remained the same throughout the course of the study. These explaining and
justifying functions were also explicitly taught, and were consistently present in sentence
starters on the screencasting scripts for the duration of the study, giving students extended
exposure and practice with the words. Several participants used more explaining and
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justifying functions in their screencasts than the words provided on the scripts. When
compared with post-assessment scores, the data shows that on at least 73% of screencasts
in which participants used more explaining and justifying functions than those provided
on the scripts, students scored well on their corresponding post-assessment, either by
gaining points or getting the maximum points. Research has shown that these
instructional strategies involving explicit language teaching and structured opportunities
for meaningful application are effective scaffolds that work to promote students’ oral
language production (Echevarria & Hasbrouck, 2009; VanPatten, 2003, as cited in
Beckman Anthony, 2008; Swain, 2005). The data on participants’ increased use of
explaining and justifying functions, relative to those included in the script, demonstrate
the positive results these instructional strategies had on this study’s participants’ oral
language production.
Overall, the information provided by the participants’ fluency and complexity
data from one screencast to the next seemed to suggest that screencasting could be an
effective tool for English learners with developing levels of proficiency to increase their
fluency and complexity of math language. The data also seem to suggest that explicit
teaching and modeling of complex language features, such as explaining and justifying
functions, and providing students with structured opportunities to practice those language
features can be helpful for oral language production. Additionally, the patterns that
emerged in the fluency and complexity data over the course of this study (increased
levels, consistent levels, or decreased levels) provided helpful information about the
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current language needs of the student, which could be helpful for differentiating math
language instruction for English learners.
Screencasts and Math Understanding
Another guiding question of this study focused on the relationship between
student-created screencasts and 3rd grade English learners’ math post-assessment scores.
The screencast data from this study show that there seems to be a positive connection
between student-created screencasts and students’ gains on post-assessments. Over the
course of this study, most students gained points on their post-assessments, with or
without screencasting. However, students made higher gains on their post-assessments
when they had recorded a screencast on that math topic. This is especially evident in the
post-assessment data from the non-screencasted time unit, which showed very few gains
by students, and the gains that did occur were smaller than any other post-assessment.
The difference between gains on the post-assessment scores for the fractions unit also
suggest a positive relationship between screencasting and increased math understanding.
Post-assessment A, which did not have a corresponding fractions screencast, showed
average gains of 55% over participants’ fractions pre-assessments. Post-assessment B,
which students took after completing a fractions screencast, showed average gains of
78% over the fractions pre-assessment scores. These results work in combination with
Chapin, O’Connor, & Anderson’s (2009) ideas about the important benefits of math talk
on students’ own thinking and on their understanding of the concepts and procedures.
This is due at least in part to the fact that screencasts give students an opportunity to self-
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assess and reflect on their ideas and problem-solving process before sharing (FahlbergStojanovska, et al., 2008; McLeod, 2011).
Additionally, research by Croft, et al. (2013) found that the idea of sharing
knowledge and understanding with an authentic audience through screencasting
contributed to increased preparation and studying of the content, as students wanted to
better understand it and be able to correctly and accurately explain it to their viewers. The
participants’ third grade teacher reported similar anecdotal results, especially at the
beginning of the study, reporting that the time students needed to complete their
screencasts started out long and decreased over the course of this study, as students got a
feel for the screencasting process and gained confidence in their math talk. She stated that
at the beginning of the study, many students took two math periods (a time of two hours)
to complete a screencast, either because they had a difficult time with filling out the script,
or because they continuously re-recorded their screencasts before finally completing one
that they felt was acceptable enough to publish. The teacher reported that students would
sometimes start the screencast, realize they had a gap in their understanding of the
concept, and then look back in their notes or ask her for help. This demonstrates the
increased self-reflection Chapin, O’Connor, & Anderson (2009) discuss as a positive
result of math talk, in which students immediately take action to address gaps in their
understanding before going back to complete their math talk.
The third grade teacher also shared that students felt a lot of ownership over their
screencasts, and took pride in including accurate and easy-to-follow information because
they wanted to help other students around the world who might be struggling with the
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math concept. As the students became more familiar with the screencasting process, and
became more comfortable vocalizing their math talk and problem-solving, they were
eventually able to complete and publish a screencast in twenty minutes. This increased
level of comfort over time demonstrates what Spanos, et al. described in Kang & Pham
(1995, p. 9), “Talking through problems helps students to gradually ‘become comfortable
listening to and understanding math language’”.
In addition to increased confidence and ownership with the math content and
vocabulary through the screencasting process, the third grade teacher also reported seeing
an increase in student participation in math class over the course of the study. She stated
that it seemed students were more confident with volunteering to provide examples,
answers, and explanations for the class over the course of the study than they had been
before. It is possible that part of the reason for this increased display of confidence
through participation is due to screencasting, since the screencasting process provides
students with a low-stakes, authentic, structured opportunity to practice math language
and reflect upon, share, and demonstrate their understanding of the content (Renandya,
2013). Students who create their own screencasts have the opportunity to “learn by doing”
and thus, gain a deeper understanding of the content they are explaining (Croft, Duah, &
Loch, 2013). This is especially important for English learners, as their development of
content and language understanding is not only dependent on exposure to comprehensible
input (Krashen, 1981), but also on meaningful opportunities to produce and share output
(Swain, 2005). Additionally, research by August & Shanahan (2006) shows that a strong
relationship exists between oral language proficiency and literacy, which is especially
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important in math where students often have to read complex questions and write
answers that go beyond just writing an equation or a number.
Complex Language Functions and Math Understanding
The last guiding question in this study centered around the possible relationship
between participants’ increased use of the explaining and justifying functions in studentcreated screencasts on their math post-assessment scores. The post-assessments where
participants gained points corresponded to screencasts with higher averages of explaining
and justifying functions. Similarly, the data on explaining and justifying function use
over the course of this study showed that on at least 73% of screencasts in which
participants used more explaining and justifying functions than those provided on the
scripts, students scored well on their corresponding post-assessment, either by gaining
points on the unit’s corresponding post-assessments or scoring 100% on the pre- and
post- assessments. These results suggest that a positive relationship exists between
higher numbers of complex language functions and an increased understanding of math
content. There did not appear to be a connection between fewer occurrences of the
explaining and justifying functions and scoring poorly on corresponding unit postassessments. This conclusion mirrors the findings of existing research on language
functions, which state that in mathematics, language functions are not only important for
students to understand because of the need to explain their own thinking and reasoning,
but also because teachers use academic language functions and math language while
modeling and explaining math concepts (Zwiers, 2008; Molina, 2012).
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Limitations
Several factors limited the success of this study. Some of the limitations were
related to the sample size, the pre- and post- assessments, and the time of year when the
study was conducted. One limitation of this study was the sample size of participants.
This study was conducted as a case study of six 3rd grade English learners, which meant
that the data could not be used for inferential statistics. Instead, I focused on a detailed
analysis of each student’s screencasts and math post-assessments.
Another limitation of this study was the assessment design. This study used
written pre- and post- assessments, which were helpful in determining growth in math
understanding over the course of a unit, but the design of the assessments varied from one
unit to the next. Additionally, it would have been helpful to include a screencasted preand post- assessment on each math topic to not only demonstrate changes in
understanding over the course of the unit, but also to provide a pre- and post- unit
comparison of the fluency and complexity of each learner’s math language.
A third limitation of this study was that it did not measure or take into account the
visual aspect of student-created screencasts. During a screencast, the creator is able to
both record his or her voice and whatever he or she is drawing on the device’s screen.
This study focused solely on the audio component, which leaves out the visual or written
output used by students to help explain their thinking. Additionally, many students
paused or repeated themselves when they were both speaking and drawing as a part of
their screencast. For the purposes of this study, those pauses and repetitions counted
negatively towards the student’s fluency; however, they may have been repeating
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behaviors modeled by the teacher during moments when she was both writing or drawing
and talking, or their visual might have bridged the of communication left by a few
disfluencies.
A final limitation of this study was the time of year in which it was conducted.
During the course of this study, school was cancelled six times due to inclement weather.
This disruption in learning, which occurred during the multiplication word problem and
product and equations units, could have made a difference in students’ scores on postassessments and their confidence in explaining the math concepts in a screencast.
Another variable unique to this time of year was that a student teacher began teaching
during the product and equations unit and finished during the input/output unit. The
difference in instructional styles may have made a difference in the students’
understanding of the content, and therefore also made a difference their post- assessment
scores and/or their confidence in creating screencasts.
Implications
Student-created screencasts hold incredible potential as tools for providing
English leaners, and all students, with meaningful and authentic opportunities to produce
math language. Although this study cannot prove that the use of student-created
screencasts is the sole reason for improved development of math language and
understanding of math content, it does show that they are helpful tools for developing
intermediate 3rd grade English learners’ fluency and complexity of math language. This
study also demonstrates that student-created screencasts are related to students making
greater gains on post-assessments. Lastly, the study calls out the importance of student-
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created screencasts to provide authentic, meaningful opportunities for academic language
practice.
Screencasts and Academic Language
This study suggested that 3rd grade, intermediate-level English learners’ fluency
and complexity of math language increased over the course of this study, which seemed
to be due at least in part to the process of screencasting. The gains demonstrated by
intermediate-level participants seem to suggest that screencasting and the instructional
strategies that support its use could be a helpful tool for developing academic language
when applied with intermediate-level English learners across grade levels and content
areas. The CALLA model (Chamot & O’Malley, 1987) is one instructional strategy that
could be used by all teachers to provide a structure for integrating screencasting with
academic language learning in context, through its five stages: preparation, presentation,
practice, evaluation, and expansion. Teachers can then use this structure to incorporate
opportunities for students to create screencasts as a way to provide repeated academic
language practice, self- or peer- evaluation, and expansion of academic language.
Another instructional strategy used by the 3rd grade classroom teacher in this study was
explicit teaching and modeling of academic language, including math vocabulary and
explaining and justifying functions. As noted in prior research, teacher modeling and the
explicit instruction of vocabulary are effective strategies that promote students’ oral
language production (Echevarria & Hasbrouck, 2009; VanPatten, 2003, as cited in
Beckman Anthony, 2008; Swain, 2005). Additionally, teachers can scaffold the
screencasting process for English learners by modeling the process, providing
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storyboards, scripts, or outlines for students to use, and having students work in
collaborative pairs (Franklin & Peng, 2008).
Screencasting and Gains on Post-Assessments
This study suggests that student-created screencasts help English learners to make
larger gains on their post-assessments as compared to units without screencasts. This
seems to be related to students’ increasing level of confidence in the math content as they
prepared for and created their screencasts. Students took pride and ownership over their
screencasts, because they wanted to be able to share their math knowledge, understanding,
and strategies with other students in the world. It seems clear that more opportunities for
screencasting or student-centered sharing would be beneficial in math, and other content
areas, for English learners, and probably all students. In classrooms with access to a class
set of iPads or other mobile devices, screencasting could be regularly incorporated. In
classrooms with limited to no access to technology, peer-to-peer teaching would
potentially have a similar impact.
Meaningful Opportunities for Academic Language Production
This study demonstrates the importance of providing English learners with
meaningful opportunities for academic language production, which can increase their
academic language development and their understanding of the content. English learners
have an additional challenge when learning math because of the unique register and
vocabulary associated with the content (Halliday, 2004), so they need additional
opportunities to learn, practice, and understand the academic language in order to fully
understand and access the content. At the beginning of this study, students reportedly
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took longer to record their screencasts and participated less in math class. English
learners, who have long been recognized as scoring far below their native-English
speaking peers on standardized math assessments, according to the U.S. Dept. of
Education (2012), need increased opportunities for meaningful, authentic academic
language production in math. Screencasts are an effective tool for such language
production because they are low-risk, provide an authentic audience, incorporate
opportunities for meta-cognitive reflection, and can also immediately inform the teacher
about the student’s current level of math language and content understanding. The third
grade classroom teacher in this study uses students’ math screencasts as formative
assessments to help her differentiate and plan out her future lessons. She reported to me
that she knows more about where each of her students is at with their understanding of
the content and vocabulary with screencasting than she ever did before. With
individualized, student-centered windows into student understanding that are available
for the teacher, student, family, or world to view anytime, anywhere, the potential uses
are numerous.
Further Research
Over the course of this study, ideas and questions surfaced for further research. I
discovered inconsistency in students’ understanding on several of the math topics.
Recognizing that students need an understanding of math language in order to fully
understand, interact with and apply the mathematical content presented in class (Kang &
Pham, 1995), I wonder about the impact of providing students with multiple
screencasting opportunities on challenging concepts as a way to increase student
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understanding of the topic. I also wonder about the effect on students’ fluency and
complexity when provided with repeated opportunities for screencasting on the same
topic.
Another area for additional research would be to conduct a similar study in which
the pre- and post- assessments would be completed as screencasts. Screencasting apps
provide a quick and easy way to formatively assess a student’s understanding of specific
content and language (Patten & Craig, 2007). Using student-created screencasts as preand post- assessments would give a baseline for the student’s fluency and complexity for
each math unit, and would provide a clear comparison of the student’s growth in math
language as well as the math content.
Additionally, it would be interesting to study the impact of student-created
screencasts on English learners’ class participation and confidence with the content. My
study yielded anecdotal results which indicated that, over the course of the study,
students required less time to record their screencasts and increased their participation in
class. Research done by Kang & Pham (1995) states that as English learners develop an
understanding of math language, they will be able to more fully participate in class and
will be better equipped to comprehend the math problems they encounter on homework
and assessments. A study on this topic could also compare the effects of screencasting on
an English learner’s participation in math in the following year’s classroom to see if the
student’s increased confidence and positive view of him or herself as a mathematician
stayed with the student beyond this year.
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I also wonder about the impact screencasting would have on English learners’
academic language development and understanding across different subject areas. This
study describes the ways screencasting can be used as a tool for oral language production
in math. Research shows that there is a clear relationship between English learners’ oral
language proficiency, literacy skills, and fluency of language production (Renandya,
2013; Echevarria & Hasbrouck, 2009). These literacy and oral language skills provide
the foundation for ELs’ understanding and meaningful participation in nearly every
subject area (Echevarria, Vogt, & Short, 2008). Science, social studies, and language arts
are full of academic language, and screencasting could provide a personalized, effective
tool for helping English learners, or any student, practice and share their understanding of
the content and language in a meaningful way.
Personalized learning is an increasingly popular philosophy for teaching and
learning. I see the potential for screencasting apps and iPads or other mobile devices to
serve as effective tools for personalizing students’ language learning because they offer
anywhere, anytime learning that can be tailored to meet each student’s language
development needs (Demski, 2011; Patten & Craig, 2007). Screencasting could play a
pivotal role in personalized learning and language development for English learners. I
wonder about the different ways screencasting could be used by students to meet specific
language learning goals, as a way to work towards increased English language
proficiency.
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Any one of these questions would warrant further research and study and could be
helpful in increasing English learner’s academic language development and subsequent
academic proficiency.
Conclusion
This study was validating for me as the researcher, because it confirmed my belief
in the value of technology use for English language development. The process of this
study has helped me to reflect on my use of screencasting with students, and has brought
forth additional questions and ideas for expanded effective use of this tool with English
learners. I was also interested in student feedback about the process of this study. When
asked, all participants in this study reported that they love math and think screencasting
was helpful in their learning. “We do our math in ShowMe to help us understand the
math.” “Screencasting helps because if you want to learn math on the summer, you can
go on ShowMe.” At the end of the study, students also reported feeling confident in their
math abilities. Through my research and analysis of the data, I feel confident in the power
of student-created screencasts, especially for English learners. I also now better
understand where some of our English learners’ challenges begin with math, as the
content goes far beyond numbers to an understanding of the math language and
vocabulary in context. The process of conducting this study has helped me to reflect on
my lesson design and the ways I structure and introduce academic language with and
without technology. I will definitely apply the information I learned about the
effectiveness of student-created screencasts for English learners in my future lessons,
across content areas, and have already begun to share this knowledge with other teachers
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at my school. In fact, this study has generated interest in student-created screencasting at
my school, where three other teachers have also begun using it with their classes in math
and are starting to try it out in science. The instructional coach asked to use our
screencasting scripts and taught another building about using screencasts with students.
The third grade teacher and I have presented on our use of student-created screencasts at
local, state, and national conferences, and are excited to expand students’ use of
screencasting into other content areas. We plan to continue to share our experiences with
student-created screencasting at future ESL and technology conferences, and look
forward to connecting with other educators who are using screencasts as a way for
English learners and all students to practice and share their understanding of academic
language and content. As technology continuously changes and evolves, I will continue
to explore ways to harness the power of screencasting and other technologies as a tool for
meaningful, authentic language practice for English learners.
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APPENDIX B – LINGUISTIC ANALYSIS DATA SHEETS
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Sample Data Sheet
Name of student:
Date of screencast:
Topic of screencast:
Transcription:

Fluency

Tally

Complexity

False starts

# of math vocabulary

Repetition

frequency of explaining
function (sequencing words)

Pauses/
Hesitations
(longer than 1
second)

frequency of justifying
function (I know my answer is
correct because...check my
answer...proof)

# of
words/minute:
Total words
attempted
Total
disfluencies
Percent of
disfluncies
(total
disfluencies /
the total words
attempted)

Tally

Other Notes
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Name of student: Student A
Date of screencast: 1/15/14
Topic of screencast: Multiplication (Word Problem)
Transcription:
Hi my name is Student A and today I will t- I will teach you how to solve a word problem. The
problem say the riding the stable the horse had 9 horses. The owner wanted to buy new
horseshoes for all the horse. How many horseshoes are ______the owner buy. Some words that
will help you understand this____ are all horses -es. My first step of solving the problem was
to_____ write 9 times 4 _____and I know it’s 4 because ___all horses have four legs. To solve
the activ- to s- my next step of solving the problem was to solve 9 times 4 it will equal 36. Then
put the answer on the line. My last step w-was is that | he fi- 36 horseshoes. How did i know? I
did 9 times 4 and got 36. Bye!

Fluency

Tally

Complexity

Tally Other Notes

False starts

7

# of math-related
vocabulary

5

counted each word only
once, although multiple
occurrences (problem,
times)
times, solve, problem,
equal, answer

Repetition

3

frequency of
explaining function
(sequencing words)

3

first step, next step, last
step

Pauses/
Hesitations
(more than 1
sec.)

6

frequency of
justifying function (I
know my answer is
correct
because...check my
answer...proof)

3

I know, because, “How
did I know?”

# of
words/minute:

114

TWA

131

TD

16

% Disfluencies

12%
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Name of student: Student B
Date of screencast: 2/7/14
Topic of screencast: Product
Transcription:
Hi. My name is Student B and today I’ll be teaching you how to solve this equation. The
problem says what is the p- product of five and four. Some words that help help you
understand this problem are product means the answer to a times problem. --Here is how
I solved this problem. My first step for solving this problem was I read the problem. ___ I
sh- My strategy for using this equation was I used my hands. Then, I did __ fi-- did five - times four. That equals twenty. -- I knew this was the correct answer because I used the
inverse which is | fifty --divided by --two. That equals twenty. -- Thanks for watching .
And you can see how these are different. Times and divide are not the same. Thanks for
watching. Bye!
Fluency

Tally

Complexity

Tally

Other Notes

False starts

2

# of math-related
vocabulary

13

solve, equation,
problem, product,
answer, times,
strategy, inverse,
divided, different,
same

Repetition

3

frequency of explaining
function (sequencing
words)

3

first step, then,
here is how

Pauses/
Hesitations
(more than 1 sec.)

8

frequency of justifying
function (I know my
answer is correct
because...check my
answer...proof)

3

I knew, because,
you can see

# of
words/minute:

98

TWA

127

TD

13

%D

10%
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Name of student: Student C
Date of screencast: 2/20/14
Topic of screencast: Perimeter
Transcription:
Hi my name is Student C and today I will teach you to find the perimeter. The problem
says there is a rectangle and this side is 3 cm, this side is 6 cm, this one is 6, -- this one is
3. --Here is how I solved f-for the p-perimeter. My first step solving for the perimeter was
to count the sides to find the answer-- t-to find the p-perimeter answer. My next step was
to find the sides perimeter. My last step was I take 3 and 6. I add them two times. My
equation was 3 plus 6 equals 9.-- N-Then I add 9 plus 9 equals 18. I knew this was the
correct answer because i count the sides | perimeter.
Fluency

Tally Complexity

Tally Other Notes

False starts

2

# of math-related vocabulary 13

find, perimeter, problem,
rectangle, side,
centimeter, solved, count,
answer, add, equation,
plus, equals

Repetition

4

frequency of explaining
function (sequencing words)

Here is how, first step,
next step, last step, then

Pauses/
Hesitations
(more than 1
sec.)

3

frequency of justifying
2
function (I know my answer
is correct because...check my
answer...proof)

# of
words/minute:

118

TWA

119

TD

9

%D

8%

5

I knew, because
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Name of student: Student E
Date of screencast: 2/25/14
Topic of screencast: Input/Output
Transcription:
Hi my name is Student E and today I’ll teach you how to find the rule for an input and
output table. The input and o-output says rule, which I do not know yet. Input is three,
four, five, six. Output is six eight ten twelve. Here is how I solved the rule. My first step
for s- finding the rule was looking at the --at the input output numbers. My next step was
to multiply the input -- numbers which is three six four and eight five and ten, and --f-six
and twelve. My l- My last step was to find my rule. My rule was si- times two.-- I knew
that this was the correct | --rule because I knew that three times two was six, and four
times two was eight, and five times two is ten, and the last one was six times twelve wswas-- I mean, six times two is twelve, so my rule was times two. Thank you for watching
my video. Bye!
Fluency

Tally Complexity

Tally Other Notes

False starts

4

# of math-related vocabulary

9

rule, input, output,
table, solved,
numbers, multiply,
times, correct

Repetition

4

frequency of explaining function
(sequencing words)

6

Here is how, first
step, next step, last
step, yet, I mean

Pauses/
Hesitations
(more than 1
sec.)

6

frequency of justifying function
(I know my answer is correct
because...check my
answer...proof)

6

which, which, I
knew, because, I
knew, so

# of
words/minute:

109

TWA

163

TD

14

%D

9%
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Name of student: Student K
Date of screencast: 2/25/14
Link:
Topic of screencast: Input/Output
Transcription:
Hi my name is Student K and today I will teach you how to find the rule for an input and
output table. The problem says input: 3, 4, 5, 6. Output: 6, 8, 10, 12. Here is how I solve
for the rule. My first step for finding the rule was to find what was the input number to
equal the output number. --Here’s an example: here’s an input, output. 3, 6, 4, 8. --The
rule. And, This is an input and this is an output. My next step was if we do the inverse, -like 6 divided by 3 | equals blank, and 6 divided by 3 equals 2. We know that because 2
times 3 equals 6. --My last step was to write the rule. The rule was times two, times two.
I knew this was the correct answer because six subtract three equals three. -- These two is
two groups of three to equal six. Thanks for watching, bye!
Fluency

Tally Complexity

Tally Other Notes

False starts

-

# of math-related vocabulary 15

find, rule, input, output,
table, problem, solve,
number, equal, inverse,
divided by, times, correct,
answer, subtract

Repetition

-

frequency of explaining
function (sequencing words)

Here is how, first step,
here’s an example, here’s,
next step, last step

Pauses/
Hesitations
(more than 1
sec.)

5

frequency of justifying
4
function (I know my answer
is correct because...check my
answer...proof)

# of
words/minute:

100

TWA

160

TD

5

%D

3%

6

We knew, because, I
knew, because
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Name of student: Student Y
Date of screencast: 3/28/14
Topic of screencast: Fractions
Transcription:
Hi my name is Student Y and today I will teach you how to solve a fraction problem. The
problem said shade in the fraction. --Some words that would help you understand this pr- problem
are fraction, denominator, numerator. Here’s how I solved this problem. My first step for solving
this problem was the circle. -- Like this. My next step for solving this problem was to cut the
circle in pieces. --The denominator must mean the bottom because it start with a D and maybe D
stands for down. --The numerator must mean the top number | because D is down and the
numerator-- ha- wait, the number seven doesn’t have a one, so-- it must be that. --Then I know
the fraction. It is seven and eight. --So maybe the denominator is the thing so I cut. Let’s see here.
So maybe I should cut one, two, three, four, four pieces. --And I’ll do it on my other one.-- Let’s
see here, it has eight pieces --- so, um- my last step was to make eight pieces and shade in seven
because seven is is on the top and eight is on the bottom ----. I knew this was the correct answer
because I have seven on the t---- numerator. The seven tells me to shade in the number and eight
is just the piece. And that’s about everyone’s favorite word called Goodbye!

Fluency

Tally Complexity

Tally Other Notes

False starts

3

# of math-related vocabulary

10

solve, fraction, problem,
shade, denominator,
numerator, pieces, circle,
correct, answer

Repetition

2

frequency of explaining
function (sequencing words)

5

Here’s how, first step,
next step, then, last

Pauses/
Hesitations
(more than 1
sec.)

10

frequency of justifying
function (I know my answer
is correct because...check my
answer...proof)

6

because, because, so,
because, because, I knew

# of
words/minute:

94

TWA

229

TD

15

%D

7
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APPENDIX C – PRE- and POST-ASSESSMENTS
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Name: ___________________________________

Unit 7: Multiplication

1. Melissa brought 21 treats to the dog park. She divided the treats equally among the 7
dogs that were there. How many treats did each dog get?

__________________________

2. Pablo hung his watercolor paintings in an array with 3 rows and 4 columns. How many
paintings did Pablo hang?

__________________________

3. Find the product of 5 and 2.

________________________________

4. Find the quotient of 15 and 3.

________________________________

5. Write in words how to say the following equation.

2 x 9 = 18
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Name: ___________________________________

Unit 9: Products and Quotients with 6, 7, and 8

1. Andrea brought 49 treats to the dog park. She divided the treats equally among the 7
dogs that were there. How many treats did each dog get?

__________________________

2. Rodrigo hung his watercolor paintings in an array with 6 rows and 8 columns. How
many paintings did Rodrigo hang?

__________________________

3. Find the product of 8 and 3.

________________________________

4. Find the quotient of 21 and 3.

________________________________

5. Write in words how to say the following equation.
4 x 7 = 28
_______________________________________________________________________
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Name_____________________________

Unit 8: Perimeter and Area

3. Lana wants to put a rope around a rectangular space in her yard for a vegetable garden.
The garden will be 8 meters long and 6 meters wide. How much rope does Lana need?

_________________________________
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Input/Output Assessment
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Name: ___________________________________

Unit 10: Telling Time

1. Maizong got to her friend’s house at 3:45. She stayed for 2 hours and 20
minutes. What time did she go home?

__________________________

2. Grant finished playing guitar at 10:45. He played for 1 hour and 15 minutes. What
time did he start?

__________________________

Find the elapsed time:
Start time

End time

4:00 PM

7:00 PM

7:45 AM

8:15 AM

2:17 PM

7:17 PM

Elapsed time
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Name: ___________________________________
Unit 11: Fractions
Picture

Label the parts of the fraction:

Write the fraction
with numbers

Write the fraction
with words
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